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PREFACE

The Cooperative Reading Project is a research effort involving three
agencies: (1) the Institute on Mental Retardation and Intellectual
Development (IMRID) of George Peabody College, (2) the Nashville
Educational Improvement Project (NEIP), and (3) the Metropolitan Public
Schools of Nashville-Davidson County (METRO). TMRID has been responsible
for designing and conducting the study, for the training of teachers,
and for the in-service programs during the intervention treatments,
utilizing funds from NICHD grant # HD973. NEIP has furnished most of
the financial support as one of its efforts to promote improved education
for underprivileged children of Nashville. The Metropolitan Schools have
provided the teachers and schools to make the study possible. Therefore,
this project is truly a cooperative endeavor requiring the effort of all
three agencies.

Financial support for the research aspects of this investigation
were provided jointly by Ford Foundation funds through NEIP, and by
grant DHD -973 from the National Institute of Child Health and Human
Development which provides the basic funding for IMRID. Funding for the
large service component of the study was financed by the Nashville Metro
Schools as part of its ongoing program.

A great number of people have contributed materially to the success
of this project. The authors are especially indebted .o Mrs. Carrie
Denny and Mr. M. D. NeelySupervisors in the Nashville Metro Schools- -
for their extensive assistance in all aspects of the project, especially
in helping to integrate the experimental program smoothly into the schools.
Mr. N. A. Crippens also deserves special recognition. As Director of
the Nashville Educational Improvement Project, he was not only primarily
responsible for provision of financial assistance but also a major source
of professional support.

We want to extend special thanks to Mrs. Otie Officer who supervised
the teachers using the Initial Teaching Alphabet in teaching bt-,inning
readies, to Mrs. Evelyn Thompson who had a similar role in working with
the teachers enplcying the Supplemented Conventional Reading Program, and
to Mrs. Ann Pfost who worked with the Words In Color teachers. The work
of Mrs. Margaret Pino in supervising the teachers in the use of the
lessons from the Peabody Language Development Kits is also gratefully
acknowledged.

We particularly wish to express our appreciation to the following
teachers, principals, and other personnel who made this tvo-year inter-
vention project possible.
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Marimental teachers: Mary W. Alexander, Nella Battle, Sarah E. Brown,
Patricia A. Campbell, Marilyn Crinel, Eleanor Davis, Effie D. Ervin,
Elizabeth D. Hale, Patricia E. Haynes, Lillie Herring, Edith B. Jordan,
Ruth Ann Manier, Mildred Massey, Dorothy Mason, Tennie M. McGill,
Beverly Ann Noe, Mrs. Norris C. Oten, Maggie L. Parrish, Mary Parrish,
011ie Phelps, Lois H. Saffold, Gwendolyn Smith, Josie L. Stinson,
Mattie C. Thompson, Teddy Jo Throneberry Gwendolyn H. Vincent, Mary J.
Waller, Sara Wilhoite, Elizabeth Wortham.

Teacher aid: Mary Kimble

School principals: Harold Cauthen, Carolyn Embry, William J. Gupton,
W. C. Huddleston, Carrie Joaes, Kathryn Millspaugh, F. B. Shockley,
Franklin Taylor, M. E. Tipton, and William E, Turner, Jr.

Research assistants: Betty Banks, Lynn Crompler, Kathy Friedman, Linda Gray,
Kenneth Jost, and Stan Wiggins.

In addition to these people, we would like to acknowledge the teachers and
principals in the control schools who allowed the staff to ti.st their children
several times without receiving any of the benefits of the ex.)erimental program.

Finally, recognition is due the examiners without whom the important
evaluation data on the project could not have been obtained. We are hopeful
that the results of this project will provide new information to educators of
sufficient import to warrant the extensive efforts of all these people.

L.M.D.
D.N.

P.P.
P.P.

R.H.B.
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CHAPTER I

INTkODUCT ION

This research endeavor is a direct outgrowth of an earlier study,
entitled the "cooperative Language Development Project (CLDP)" conducted
under the auspices of the same three agencies as the present invests
gation. These agencies were the Institute on Mental Retardation and
Intellectual. Development of Peabody College, the Nashville Educational
Improvement Project, and the Nashville-Davidson County Metropolitan
Schools. In the CLDP, the efficacy of the Initial Teaching Alphabet for
teaching beginning reading, and of the lessons from the Peabody Language
Development Kits for stimulating oral language, were investigated with
disadvantaged children in the primary grades (Dunn & Mueller, 1966).
Early findings indicated significant pupil growth for both approaches,
compared to control pupils who were not provided with these two inter-
vention treatments. On the basis of these results, it was cia,cluded that
a language program using ITA and PLDK enhances the school progress of
disadvantaged children. However, the possibility that these results may
have been caused, to some unknown degree, by the Hawthorne Effect cannot
be ignored. The experimental teachers were given a n"mber of incentives
not available to the control-teachersincluding a small salary supple-
ment, in-service training sessions, and some extra concultation.
Furthermore, frequent visi'A to the experimental classes were made by
the researchers, school officials, and visitors who praised the pupils'
progress. Consequently, the question arises as to whether the initial
teaching alphabet is significantly superior to other approaches in
teaching beginning reading to disadvantaged children when all teachers
in each of the treatments are provided with extra support and incentives.
The central purpose of the present study, entitled the "Cooperative
Reading Project (CRP)," was to deal with this question,

Purpose

With comparable teacher incentives and support, the central aim of
the project was to examine the relative effectiveness of three approaches
of teaching beginning reading and the influence of an oral language
stimulation program on the development of disadvantaged children through
a treatment which extended over their first two years in school. Perfor-

mance in language development, intellectual growth, and academic achieve-
ment was measured. This eonograph provides results on the Cooperative
Reading Project at the termination of the two-year treatment period. The

study, which began in the Fall of 1965, encompasses a three-year period.
A one-year follow-up study will be completed in the Sprtrg, 1968, after
the subjects have completed their third grade.*

An attempt may be rade to follow-up on pupil progress through the junior
high school level.



Research Design

Subjects were enrolled in twelve elementary schools, with nine schools
involved in the experimental programs and three providing non-treatment,
control subjects. All these schools were located in low socio-economic
areas of the inner city of Nashville, and the majority served mostly
children of the Negro race.

The three experimental reading treatments were: (1) a highly-phonic,
basal reading api.roach using the 44 sound-symbol, Initial Teaching Alphabet
(ITA), (2) the Words In Color (WIC) program which introduces each of the 47
speech sounds of the English language (as identified by the author) through
the use of a distinct color, (3) and a Supplemented Conventional Readin&
Program (SCRP) combining a basic reader ser:es with a systematic phonics
program. In addition to the reading treatments, two-thirds of the classes
in the experimental treatments during the first year of the project
received an oral stimulation program utilizing the final edition of Level #1
of the 112.21224y Language Development (PLDK). During the second year,
half of these classes using PLDK #1 received Level #2 of the PLDK. The
yearly PLDK program consisted of 180 thirty-minute daily lessons designed
to stimulate oral language and verbal intelligence, and thus enhance school
progress.

Nine experimental treatment conditions were established at the outset
of the experiment. (Each of the nine consisted of three teachers who were
committed to keeping their pupils through both of the first two years of
school.) For each of the three approaches to beginning reading--ITA, WIC,
SCRP--three oral language conditions were set up. Within each reading
treatment, one-third of the children received no PLDK, one-third received
one year of PLDK, and one-third received .wo years of PLDK. This yielded
the nine experimental groups identified in Figure 1. Examination of
Figure 1 will reveal that Groups 1, 4, and 7 (the without PLDK groups)
received no special oral language stimulation treatment. Thus, they
received solely one of the three reading approaches as the experimental
treatment. Groups 2, 5, and 8 (or the one year PLDK groups) received, in
addition to the experimental reading treatment, oral language stimulation
for the first year of the project only, based on Level 0 of the PLDK.
Groups 3, 6, and 9 (or the two year PLDK groups) received, in addition to
the experimental reading treatment, two years of PLDK oral language stimu-
lation exercises: Level #1 during the first year of the project, and Level
#2 during the second year.

Besides the nine experimental groups, a control group was established.
Teachers and pupils in the control group (group 10) did not participate in
any of the experimental treatments or incentives. The classes were only
visited for pre-testing, and for re-testing after each school year of the
project.



Method of Teaching Beginning Reading
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Fig. 1. The basic research design for the Cooperative Reading
Project.1

In summary, the following 10 groups were constituted:

Group 1 ITA followed by a
Group 2 ITA followed by a
Group 3 ITA followed by a
Group 4 WIC followed by a
Group 5 WIC followed by a
Group 6 WIC followed by a
Group 7 Basal reader plus

Group 8 Basal reader plus
Group 9 Basal reader plus
Group 10 Control group (no

3

basal reader without PLDK
basal reader plus one yeLl: of PLDK
basal reader plus two years of PLDK
basal reader without PLDK
basal reader plus one year of PLDK
basal reader plus two years of PLDK
Hay-Wingo drill without PLDK
Hay - Wingo drill plus one year of PLDK
Hay-Wingo drill plus two years of PLDK
experimental treatments or incentives)

1During the second year of the project, the school system found it neces-
sary to combine certain classrooms. This resulted in a change from three
to two classes in the WIC group which received one year of PLDK, as well
as in the SCRP group which did not receive PLDK. This resulted in a loss
of one class each for Groups 5 and 7.
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Finally, all experimental teachers participated at Peabody College
in pre-service training at the outset of the experiment and then in
regularly-scheduled, in-service training sessions throughout both school
years of the experimental aspects of the project. Each of the treatment
groups had a consultant who visited the experimental classes regularly
and conducted the regularly-scheduled, in-service meetings throughout
the duration of the project. For the extra time which was given to in-
service meetings, the teachers in the experimental groups received a
small stipend of $300 each year. Furthermore, supplementary instruc-
tional materials were furnished to all classrooms in the experimental
treatment programs only.

Hypotheses

The °flowing predictions were made:

1. Children learning to read through any of the three experimental
reading approaches would show significantly greater gains in reading
achievement than would the control-group children learning to read in a
standard, primary-grade program, with no significant difference among
the three experimental reading programs.

2. Children receiving an oral language stimulation treatment, in
addition to the experimental reading program, would show significantly
greater gains in intellectual functioning, language development, and
reading achievement than would children receiving no oral language
stimulation.

3. Children receiving two years of oral language stimulation treat-
ment would show significantly greater gains in intellectual functioning,
language development, and reading achievement than would children
receiving it for only one year.

Analysis of Results

For the primary analyses, it was agreed that an analysis of variance
(covariance if necessary) would be used to compare treatments among the
groups. For the secondary analysis, multiple comparison techniques (1-
tests) were to be employed to contrast differences between pairs of sub-
groups. The .90 level of confidence was to be used throughout, since
this was an intervention study in education.

Background on the Characteristics of Disadvantaged Children

The educational retardation of the underprivileged youngster has
become an increasing public concern in the past decade. These youngsters
enter school at an educational disadvantage when compared with those from
more favorable environments. This initial disadvantage leads to progres-
sive retardation as they move through the schools. Deutsch (1965) has
coined the term "cumulative deficit" to describe the tendency of



disadvantaged children to fall increasingly behind in academic subjects
with each successive grade. Deutsch contends that small deficits early
in school lead to inferior learning, which in turn increases the magni-
tude of the deficit. There is ample evidence that Deutsch's claim of
progressive retardation exists in the area of reading achievement.

Epidemiological surveys find that poor reading is about four to
ten times more common among low socioeconomic status groups in comparison
to the prevalence reported for the school population (Chandler, 1966;
Deutsch, 1966; Eisenberg, 1966). In one study, only 36 percent of 6,000
culturally disadvantaged primary school children were found to be reading
at the appropriate grade level (Shepard, 1962). Eisenberg (1966) found
the rate of reading difficulty in a large metropolitan area three times
greater among sixth grade Negro children in comparison to their Caucasian
peers (36 versus 12 percent). The rate of reading failure among Negro
boys was 42 percent. Data from studies by Sexton (1961), Edwards and
Wilson (1961), Campbell and Coleman (1966), and Deutsch (1964) also
indicates that reading retardation is conspicuous for its frequency
among disadvantaged children.

Few studies htwe investigated the reading characteristics of
disadvantaged children. Hanson and Robinson (1967) contrasted the
performances of Negro disadvantaged children to groups of children
from average and advantaged socioeconomic status backgrounds on tests
of reading achievement and reading readiness. The authors concluded
that "in comparison to advantaged children, the disadvantaged evidently
enter the primary grades less ready to learn to read, and the difference
between the two reading groups appears to increase at each grade level
(p. 56)." The pervasiveness of reading failure, particularly among
disadvantaged Negro boys, illustrates the inadequacies inherent in the
current approaches used to Jevelop early reading skills.

The following section reviews some of the salient characteristics
of disadvantaged children which may suggest how they might best be
taught to read.

Language Development: of the Disadvantaged Child

The limited language development in standard English of disadvan-
taged children has its origin in the environmental milieu in which they
live. Bernstein (1959) compared the linguistic patterns of the lower
and middle class groups. In comparison to the middle class subjects,
the language of the lower class group was informal, syntactically
inferior, and focused prLmarily upon concrete needs and immediate
circumstances. Irwin (1948) found significant differences in language
maturity between infants of working class and white collar workers.
The frequency of phonemes, the onset of true speech, and the rate of
speech development all favored the white collar groups. Newton (1964)
found that lower class children frequently mispronounced words, and
used monosyllabic words, simple sentences, and sentence fragments. In

general, the social and economic restrictions present in this setting
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offer the slum child meager experiences to develop the skills required
to meet successfully the demands and expectations of the school (Goldberg,
1963). As an example, overcrowded living conditions result in a constant
source of noise and confusion which can retard the child's ability to,
and discriminate among, speech sounds. These same conditions promote an
atmosphere of enforced silence and general non-communication with adult
authority figures which leads to a progressive retardation of the child's
language development. The scarcity in the home of school-related objects- -
especially of pencils, scribbling paper, books, puzzles, and toys--also
has a debilitating effect. Thus, the school-related stimulation given to
underprivileged children, as compared to middle-class children, is limited
(Deutsch, 1963).

Reissman's description (1962) of the characteristics of the disad-
vantaged individual includes (1) deficiency in auditory attention and
interpretation skills, (2) 4neffective reading skills, and (3) a defi-
ciency in general communication skills. Thus, the child not only lives
in an environment that lacks the objects and experiences to stimulate
his language develnpment, but the individuals with whom he lives, and
upon whom he models his behavior, further handicap language development
because of their own language deficits (Mazurkiewicz, 1960; Ziller, 1964).

Thomas (1961) has indicated that the restricted vocabulary of young
disadvantaged children is particularly illustrative of their meager
language experience. In Black's (1965, p. 466) article on the :harac-
teristics of disadvantaged children, he quotes Figurel's findings that
less than half of the words in the vocabulary of average preschool
children are known by second grade children in slum areas. The finding
that "common name words, such as sink, chimney, honey, beef, and sandwich"
are learned by disadvantaged children one or two years later than by
other children support Figurel's results (Black, 1965, p. 466).

Metfessel has drawn several conclusions about the causes and results
of cultural deprivation (Black, 1965, pp. 466-67). First, disadvantaged
children generally understand more English language than they use.
Second, the speaking vocabulary and speech patterns used by disadvantaged
children are not representative of the language used in school. Third,
disadvantaged children are frequently handicapped in their language
development because they often do not perceive that the same object may
have more than one name. Fourth, disadvantaged children use less complex
sentence structures in their speech patterns than do their middle-class
counterparts. Finally,disadvantaged children appear to learn less from
what they hear than do middle-class children.

The sum total of research and opinion suggests poignantly the
deficit in language development of disadvantaged children which percipi-
tates intellectual and academic retardation. Furthermore, unless this
condition can be arrested through early school experiences, these
deficiencies will get progressively worse.
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Learning Characteristics of the Culturally Disadvantaged Child

In addition to a deficit in language development, the disadvantaged
child exhibits certain other learning patterns and characteristics. Some
of these patterns can be considered learning strengths upon which propo-
nents of various teaching strategies may build. Other patterns or charac-
teristics are to be considered learning weaknesses which proponents of
various teaching strategies try to overcome. The following discussion
of the learning strengths and needs of disadvantaged children is not
exhaustive. However, the ones discussed are included because their
apparent importance to the child's progress in many school-related tasks,
especially the tasks associated with learning to read.

Learning Strengths. There appear to be two areas in which the
disadvantaged child demonstrates relative learning strengths.

First, although the culturally disadvantaged learner has a more
limited speaking and listening vocabulary than his middle-class peer, he
is not non-verbal. To assume that he is non-verbal because of his rela-
tive paucity of verbal responsiveness in a formal classroom setting is
to draw an erroneous conclusion (Olson & Larson, 1965, p. 262). On the
contrary, Riessman (1963) notes that the "educationally deprived child
can be quite articulate in conversation with his peers," while Crosby
(1963) states that the disadvantaged child's natural language is often
dynamic and that he is quite facile in its use. Thus, although the under-
privileged child may be deficient in vocabulary and in the use of
standard language patterns, he nevertheless has verbal ability. There-
fore, with teaching trategies that provide verbal stimulation and offer
guidance in the use of informal standard English, the culturally disad-
vantaged child can be expected to improve and expand his verbal abilities.

Second, disadvantaged children show relative learning strengths in
visual and motor abilities. Weaver and Weaver (1967) studied the psycho-
linguistic profiles, as measured by the Illinois Test of Psycholinguistic
Abilities, of three groups of preschool Negro disadvantaged children.
For the combined samples, the subtest scores dealing w'.th the auditory
and vocal channels were significantly lower than those involving the
visual and motor channels of communication. It could be inferred from
this study that the teaching strategies which provide opportunities for
these children to capitalize upon their ability to learn through visual
and motor sense modalities would be most effective.

Learning Weaknesses. The learning weaknesses of the disadvantaged

child entering first grade are numerous. The first of these to be dis-
cussed in this section is the child's poor self-concept in relation to
school-related tasks.

Both Newton (1962) and Ziller (1964) indicate that early social models
in the home affect the preschool orientation of the child toward one of
the major school-related tasks: reading. "Acceptance of school-related
tasks by the child," says Ziller (1964, p. 586), "probably depends on
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earlier social relationships and acceptance of self - orientation" modeled
on the parents' interests and expectations. Newton L1962, p. 186) sug-
gests that "when the learner 'translates' the expectations of the adult
models into self-goals . . . (he) derives a functional level of aspiration."
Where there is "apathy as well as emotional and social maladjustment among
parents," Della-Dora (1962, p. 468) concludes that "student self-concept
and level of aspiration are generally low in relation to typical school
centered activities." Since apathy and emotional and social maladjustment
are characteristic of low socio-economic groups (Harrington, 1962; Hines,
1964; Humphrey, 1964; Myrdal, 1962), it is not surprising that the children
of these groups "have characteristically low self-concepts which in turn
adversely influence (their) school achievement (Krugman, 1961, p. 24)".

A second learning weakness of the disadvantaged child is his lack of
articulate communication in Standard English in the formal classroom set-
ting. Olson and Larson (1965) and Reissman (1963) report that underprivi-
ledged children are frequently unresponsive and seemingly inarticulate in
the classroom, in contrast to the facile communication they evidenced
within their peer group. Crosby (1963, p. 302) notes that this unrespon-
siveness may result because a child finds his "natural vocabulary fails
to communicate," in the classroom setting, and "he resolves his problem . . .

by becoming quiet". Or, as Sharp (1963, p. 306) postulates, the child may
come to school "mute and unresponsive because from infancy his parents
have demanded that he keep silent and out of sight". In either case,
teaching strategies should be used that recognize the probable cause of
the disadvantaged child's unresponsiveness, and provide classroom situations
that will encourage the child to communicate without fear of failure.

A third learning weakness clearly associated with young disadvantaged
children is their inadequate ability to discriminate among speech sounds
(Mueller & Weaver, 1964; Smith, 1962). Deutsch (1963) and Deutsch (1964)
found through experimentation that disadvantaged children have inferior
auditory discrimination for speech sounds. Harris and Server (1965) report
that analysis of pretest results of approximately 1,100 disadvantaged
children entering first grade showed that the group's mean score on a
phonemes test fell at the first percentile of the national norms. Durrell
and Murphy (1953), Harri. (1963), and Smith (1963) indicate that ability
to discriminate among speech sounds is basic to progress in reading instruc-
tion. Christine and Christine (1964) showed that inability to discriminate
speech sounds is rei.ited to reading retardation. Templin (1957) found low
socio-economic status pupils (CA 6 to 8) significantly inferior on tests
of auditory discrimination when comp&i.ed to children of higher social
status. Clark and Richards (1966) found prcschool deprived children made
significantly more errors than s group of non-deprived children on the
Wepman Auditory Discrimination Test. Buktenica (1966) found first grade
disadvantaged children significantly inferior to middle class subjects on
verbal and non-verbal tests of auditory discrimination. In the light of
the above results, it is imperative that strategies of teaching reading
to the underprivileged child make ample provision for the early strengthen-
ing of discrimination to speech sounds early in the program.
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A fourth learning weakness of the disadvantaged child is his failure
to develop a pattern of attitudes toward achievement characteristic of
his middle-class peers (Gray, 1962). While no one set of social patterns
may be justified as being inherently superior to another, it app "ars
desirable for the disadvantaged child to acquire these motivational
patterns so as to compete on even social and economic terms in our
middle-class oriented society (Humphrey, 1964, Chapter 9). Terrell,
Durkin, and Wiesley (1959, p. 270) report that emphasis on achieving
excellence in academic performance, of "learning for learning's sake,"
is less characteristic of children from lover class than from middle-
class environments. Crosby (1963) and Reissman (1962) state that this
view of learning is, in fact, the antithesis of the view of learning
held by the disadvantaged child, who, like the adults in his culture, is
motivated by the immediate "use value" of a given task. The type of
teaching strategies to employ with the disadvantaged child should be
aimed at helping him develop attitudes toward achievement characteristic
of his middle-class peers, Strategies which are discussed in the pro-
fessional literature appear to emphasize one or the other of two points
of view. The first viewpoint is characterized by an emphasis on teach-
ing strategies in which the learner is given rewards in the form of con-
crete treats and social recognition by the teaeler (Klaus & Gray, 1963).
Since the culturally disadvantaged child generally lacks the middle-class
child's preschool orientation for expecting a reward for performance,
especially for task completion (Deutsch, 1963), the assumption is made
that he can best be expected to acquire this motivational pattern for
beginning and completing a task if he is provided with a teaching
strategy in which rewards are employed. In contrast, proponents of
teaching strategies represented by the second point of view stress the
development of the middle-class motivational patterns through a de-emphasis
on teacher-give rewards. Taba (1964, pp. 137-58) states that "research
on motivational patterns suggests the futility of emphasis on external
rewards" and emphasizes the need for "stressing the kindling of curiosity
and the opportunities for experiencing one's power over the materials".
Ausubel (1963) in his discussion of a teaching strategy for deprived
pupils makes the following judgments concerning the basis for motivating
the learning of these disadvantaged children:

The development of cognitive drive or of intrinsic motivation
for learning, that is the acquisition of knowledge as an end
in itself or for its own sake, is, in my opinion, the most
promising motivational strategy which we can adopt in relation
to the culturally deprived child (p. 459).

It is unclear at present whether teaching strategies based on one or the
other of these two viewpoints would be the most appropriate for helping
the disadvantaged child develop the motivational patterns and attitudes
toward achievement characteristic of his middle-class peers. However,
by employing teaching strategies which focus on one or the other of these
two points-of-view, it may be hypothesized that the school may be able to
determine whether one is more appropriate than the other for meeting this
learning need of the disadvantaged child.
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A fifth learning weakness of the young disadvantaged child is the
development of persistence for task completion. Gray (1962, p. 31) acknow-
ledges that evidence relating to persistence is not clear-cut, but she
states that "the review of studies of persistence by Feather (1962) seems
to indicate that persistence may be specific to a given task rather than
to a general trait, at least at early ages". Since lack of persistence
is not identifioble as a basic personality trait in the young learner,
but appears to be task-related, we may expect this deficiency to be
improved by planning school-related tasks that demand persistence to task
completion.

Background on Teaching Reading to Disadvantaged Children

The professional literature on teaching beginning reading is extensive.
This is true both generally in teaching children across the full spectrum
of intellect and social class, and specifically with regard to the disad-
vantaged. In the past, beginning reading instruction has been characterized
by cyclical fads based on philosophical predispositions of the times. Now,

more and more, scientific evidence is becoming available upon which to
build programs of instrmtion generally, and specific to the disadvantaged.

Phonetic as Look-and-say Approaches

Few aspects of the elementary school curriculum have evoked as much
acrimonious debate as the issue over what constitutes the most efficacious
method to develop early reading skills. The protagonists of the debate
have usually championed the efficacy of either: 1) the "look-and-say,"
or 2) the phonic method. Under the "look-and-say" (or analytic) reading

approach instruction is initiated by introducing words or "wholes" as
units of meaning (Russell & Fea, 1963). Later, the child learns to analyze
these words into their constituent auditory and visual elements. In con-

trast, the "phonic" (or synthetic) approach to beginning reading is based
upon the premise that children should be taught to read by learning to
recognize the individual auditory and visual components of words. In this

instructional orientation, children first learn the common letter-sound
associations and are taught later to synthesize these units into words
(Bliesmer & Yarborough, 1965).

While there has been a recent increase in the use of the synthetic
method, the analytic emphasis is still the predominant approach to early
reading instruction. During the 1950's, surveys covering a large number
of states and local school districts found that approximately 90 percent
of extant reading instruction employed predominately an analytic, or sight-
word approach (Staiger, 1958; Stewart, 1957). However, most of the current

approaches to teaching reading include substantial components of both the
sight-word and phonic approaches (Chall, 1967).



11

A number of studies have compared the efficacy of the sight-word and
the phonic approaches to initial reading instruction. Chan (1967)
found that most of the studies which compared the "look-and-say" and
phonic method were conducted before, or during the 1930's. In an
analysis of nine studies, Chall (1967) concluded that the children taught
phonics were superior to those under the sight-word approach in both
word recognition skills and oral reading. The findings on the factors
of reading rate and comprehension were less conclusive.

Most of the research on methods of teaching initial reading skills
after 1930 compared programs employing varying degrees of phonic instruc-
tion (Russell & Fea, 1963). In recent studies (Bear, 1964; Bliesmer &
Yarborough, 1965; Henderson, 1955), the phonic approach, in comparison
to right-vocabulary oriented methods, led to superior reading achieve-
ment in the first grade. In the Bear (1964) and Henderson (1955) studies,
the synthetic groups maintained their superiority even at higher grade
levels. Gurren and Hughes (1965) reviewed the results of 22 studies which
contrasted reading programs containing either gradual or intensive phonics
instruction. The intensive phonics programs resulted in superior reading
achievement in 19 out of 22 comparisons. None of the comparisons favored
the gradual phonics groups. Further evidence for the value of systematic
phonics is provided by Chall (1967). After reviewing 25 studies, Chall
(1967) concluded that "systematic phonics at the very beginning tends to
produce generally better reading and spelling achievement . . at least

through grade 3 (p. 114)."

The value of phonics instruction is given additional support by the
results of the U. S. Office of Education first grade studies on reading
instruction. Bond and Dykstra (1967) concluded, from an analysis of
four studies, that a basal reading program supplemented with training in
phonics was superior to the use of just basal method materials alone.

The results of some studies have perpetuated the notion that phonics
instruction is less effective for children of lower mental ability
(Anderson & Dearborn, 1952; Dolch & Bloomster, 1937; Garrison & Heard,
1931). More recent findings, however, appear to refute this widely-held
assumption. Naeslund (1955), cited by Harris (1961), conducted a study
in Sweden which compared synthetic and analytic methods of teaching read-
ing to pairs of twins. While no significant differences between methods
emerged for children of normal or superior ability, the synthetic method
resulted in superior achievement for children of lower mental ability.
The results of a number of other studies appear to support Naeslund's
findings (Chall, 1967; Gurren & Hughes, 1965).

In light of this evidence suggesting the relative superiority of the
phonetic approach, all three experimental approaches to beginning reading
in this study, our Cooperative Reading Project, were phonetic in nature.
We were further influenced in selecting only analytic approaches by the
observed characteristics of our inner-city, largely-Negro, underprivileged
children. These particular slum children of the South bring to the schools
an especially restricted and non-standard form of oral language which is
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incompatible with existing instructional procedures. Generally, they
neither hear nor articulate the ending speech sounds. In addition, many
of their teachers have been brought up in this same culture and, therefore,
often have similar problems in using the forty odd sounds of Standard
English. Therefore, it is rot surprising that these ^.hildren, in contrast
with middle-class youngsters, have demonstrated progressive retardation in
school. To correct this, it seemed to us, especially necessary that
phonetic approaches to beginning reading be employed. The sight - vocabulary

approach is based on the belief that children should be first taught whole
words, and later through various analytic techniques, the recognition of
letters and sounds that they represent. The assumptions for this type of
program are that: (1) the youngster has had a rich oral language experi-
ence background, thus assuring that the vocabulary introduced in the first
year reading materials is known, and used, by the youngster in listening
and speaking; (2) since he is already familiar with the words used in
reading, the child will more readily learn to recognize the graphic repre-
sentations of those words when they are presented in a carefully-controlled
manner; and (3) when the child has mastered a minimum sight vocabulary, he
is then ready to be introduced gradually to word analysis where perception
of details in word construction, and the relationship of the whole to its
parts, is examined (Heilman, 1961). It would seem that underprivileged
children--especially in the South--do not have the necessary aptitudes to
begin reading in this manner.

Our three experimental reading programs are described under treatment
on pages 23 to 25. Below is summarized the research evidence on ITA, WIC,
and the Hay-Wingo phonic drills.

Research on the Initial Teaching Alphabet

The first British experiment comparing ITA with TO began in 1961 and
terminated with the 1967 report (Downing, 1967). In this original field
testing, approximately 2,500 four and five year old British subjects were
divided into ITA and traditional orthography groups. The popular, sight-
approach, Janet and John Readers were used by both. Experimental teachers

attended refresher courses in traditional orthography. Three main conclu-

sions are drawn in the final report: (1) ITA produced superior results in
reading and spelling over TO, and (2) the success of ITA occurred in spite
of an important setback in basic reading skills at the transition stage
from ITA to TO. This first study was criticized severely because the
teacher variable was not controlled. Thus Downing and Jones (1966)
embarked upon the second British investigation, utilizing 1,100 four and
five year old. British children who were assigned randomly to ITA and

traditional orthography groups. Thirteen schools were involved, each one

having both ITA and traditional orthography treatments. Again the Janet

and John Readers were used. Whereas the first experiment had different
teachers using ITA versus TO, in this second experiment Ole same teacher
taught both ITA and TO classes in the same school, spending half her time
in the ITA room and the other half in the TO room. In this second experi-

ment more rigorous control was also made over publicity and the visitor

variable. Results of the second experiment differ from those of the first:
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(1) the learning seems to have been slower, (2) transition occurred later,
and (3) the differences between ITA and TO achievement were generally not
so great as in the first experiment. Nevertheless, the results of the
second experiment support the conclusion that the ITA students were
superior to the TO students in reading achievement, even though they too
had a setback at the transition stage (Downing and Jones 1966).

The first extensive experimental field-testing of ITA in the United
States was conducted by Mazurkiewicz (1966) at Bethlehem, Pennsylvania.
In this case, an experimental version of the Early-to-Read i/t/a series
developed by Mazurkiewicz and Tanyzer, utilizing the phonetic rather ,han
the sight vocabulary approach, was used. As in the British experiment,
the Bethlehem study indicates the superiority of the ITA group not only in
reading, but in spelling and in story writing.

Tanyzer, et al. (1965) conducted a study comparing three different
approaches to beginning reading, namely the Lippincott Basic Reading
Series, the Early-to-Read i/t/a series, and the Scott Foresman Basal
Readers in TO. The study was conducted on 643 first grade children in
17 schools in Long Island, New York. The Lippincott and ITA groups pro-
duced the best results regardless of IQ. Results indicated that both of
these groups were comparable on all measures and significantly superior
to the Scott Foresman pupils on most of the reading and spelling tests.
No significant differences between boys and girls occurred among any of
the systems. (Descriptive statistics suggested that the Lippincott
group was advanced over the ITA group.)

Hahn (1965) compared an ITA, language arts in TO, and basic reader
approach in TO with first grade children. The ITA group used the Downing
Readers which are look-and-say oriented. The ITA and language arts
groups had significantly higher scores than the basal reading group on
word reading tests and on spelling.

Hayes and Wuest (1967) compared: (1) the Scott Foresman Basal Reader
Program, (2) the phonetic Basal Readers program published by Lippincott,
(3) an eclectic combination of the Scott-Foresman materials plus phonic
drills, and (4) a language arts approach, using the Initial Teaching
Alpbabet materials published by i/t/a Publications which also publishes
the Mazurkiewicz-Tanyzer arly-To-Read series. At the end of the third
grade, the Lippincott program produced the best overall results on a
standardized silent reading achievement test, while the ITA program was
superior on a standardized oral reading achievement test. In a follow-up
study, there was no difference between the Lippincott and ITA groups on
oral reading, but again the Lippincott group was significantly higher on

word meaning scores. (The Lippincott program appeared to be especially

effective with the high IQ children.)

Fry (1965) compared: (1) ITA, (2) basal readers using a diacritical
marking system, and (3) a basal reading text in traditional orthography.
All three groups were considered experimental since all three approaches
were new to the school system and to each teacher. Volunteer teachers
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were assigned randomly to each treatment. All three groups had equal
supervision for the 140 days of the experiment. The ITA group used the
Early-to-Read series, the traditional orthography group used the Sheldon
Readers, and the diacritical marking system group used the Sheldon Readers
modified with diacritical marks superimposed on the word along with special
exercises to introduce diacritical marks. No significant differences were
found among the three treatment groups, silent or oral reading. There was
no method better for boys versus girls, or for younger versus older
children. Variation between classrooms was greater than variations among
methods. The ITA groups spelled more poorly than the other groups when
traditional orthography was used.

McCracken (1967) compared the Early-to-Read series with the Ginn Basal
Reading Series in teaching beginning reading to 34 children in an experi-
mental ITA class and 26 children in a control group. At the end of the
second year, there was no significant difference between the ITA and the
TO group on the reading subtest of the Stanford Achievement Test. Further-
more, no significant difference was found between the groups on Gray's
Oral Reading rest. However, the ITA children consistently attempted more
paragraphs per story when reading from Gray's Oral Reading Test even though
they did not read better, suggesting a greater degree of independence and
tolerance for frustration.

Dunn et al. (1968) initiated in 1964 the Cooperative Language Develop-
ment Project to test the efficacy of the Early -to -Read i/t/a series plus
the Peabody Language Development Kits in stimulating inter-city disadvan-
taged children of the South in the primary grades. The following are the
results after the children had completed their third grade. On the
Metropolitan Achievement Test, children utilizing ITA were significantly
advanced in written language achievement over those taught to read through
the conventional basal reading program in traditional orthography.. Further-
more, the PLDK lessons enhanced school achievement significantly, especially
for the ITA children. On the Illinois Test of Psycholinguistic Abilities,
language age gains of the PLDK subjects were significantly greater than
those obtained by the non-PLDK subjects, with d tendency for the combined
ITA and FLA treatments to be particularly facilitating. As measured by
the Peabody Picture Vocabulary Test, no significant differences in hearing
vocabulary were found among the PLDK groups, .uggesting that the PLDK
lessons have little effect on this aspect of language. Finally, the PLDK
lessons enhance IQ gains scores on the 1960 Stanford Binet, particularly
for children in both ITA plus PLDK. In a follow-up study of children
after they had completed the fourth grade, overall, the ITA approach to
teaching beginning reading no longer resulted in superior achievement in
a written language of the children when compared to the performance of
pupils who had been taught by conventional basal reading program in TO.
TLe ITA approach was superior to the TO approach on MAT achievement when
it was combined with two or three years of PLDK exerciser. Three years
of PLDK exercises is significantly superior to no, one, and two years of
such lessons, suggesting that only an extended program of oral language
stimulation produces effects that continue into a follow-up year. Finally,

in terms of the ability to write and tell stories from a picture, on both
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the written and oral language tests, the PLDK lessons did not lead to any
appreciable improvement in productivity scores. On the written language
test, children with two and three years of PLDK experiences obtained
significantly higher scores on correctness or syntax. Apparently,
training from the PLDK lessons generalized to the proper usage of words,
punctuation, as well as the formation of words. Oral language stimulation
lessons enhanced the development of meaning or degree of abstraction as
reflected by performance on both the oral and written language tests.
Finally, there was generally no significant difference in the ability to
write and tell stories from a picture between the ITA versus the TO
groups.

In summary, the studies reviewed above suggest the effectiveness of
ITA at the early stages of reading. However, even here the result of
studies are equivocal. Nevertheless, generally, the studies provide a
heartening support for the ITA approach, though the long-term advantages
or disadvantages of using ITA is far from evident. Most of the experi-
ments, including the Cooperative Language Development Project, tend to
have the Hawthorn effect operating with the ITA teacher being involved in
a novel approach, getting more recognition, perhaps having additional
stimulation, materials, etc. at their disposal.. Too,these studies have
been conducted in local school systems, which could not possibly provida
the rigidity of laboratory studies. Thus, it has been difficult to con-
trol for the teacher variable. The remarkable advantage of the second
British study is that the same teachers taught the TO and the ITA groups.
The fact that the results were not as dramatic as in the first study, may
have in part been due to the teacher selection process, for certainly
the novelty had worn off by the time of the second experiment. In any
event, the evidence is far from clear and consistent that LTA is superior
in teaching beginning reading to children generally, or to Southern
children of the inter-city. Very clearly, in the Cooperative Language
Development Project, a Hawthorn effect and probably the teacher selection
factor were both operating to contribute to the success of the experi-
mental treatment.

Research on the Words-in-Color Approach

Little in the way of systematic or sophisticated research has been
conducted on the effectiveness of WIC. Essentially all of the articles
it the literature are descriptive in nature. Words -in -Color is a rather
recent development which is still not in very wide use throughout the
United States. Demonstration projects were first begun in 1959. By 1963
a number of school systems in Ohio were trying out the Words-in-Color
program. Since then a number of school systems in Californts, New York,
Massachusetts, Maryland, and Texas have experimented with this approach.
Probably due in large measure to the newness of Words-in-Color, there is
little in the literature to suggest c,,ditions under which it may be
effective.
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Bentley (1966) reported Words-in-Color being used in two first grade
classes in an Ohio school district, and stated that children using Words-
in-Color did well on the Stanford First Grade Reading Test. He also
reported that it was enthusiastically received in a class for slow
learning children (educable mentally retarded). Too, it was used success-
fully in Cleveland, Ohio with illiterate adults.

Hinnan (1964) reported on the effectiveness of WIC with a classroom
of 32 first graders. By the end of tl-e year, 18 of the children were
reading between the third and six grade level, several reading at the
second grade level, and all the others were reading first grade materials
easily.

Bailey (1966) has completed the only reasonably sophisticated study
involving the Words-in-Color as part of her doctoral dissertation here
at Peabody, and as part of this very Cooperative Reading Project. For
her dissertation, she compared the Words-in-Color approach with the
supplemented reading approach reported in this monograph, with and with-
out PLDK. When she wrote her study up, after the first year of this
Cooperative Reading Project, there was no significant difference between
the group receiving WIC instruction and the group using the supplemented
basal reader approach. However, when Words-in-Color was combined with
the oral language stimulation prograw provided by PLDK, the gain in
reading exceeded those of the other groups. On the basis of these
findings, Bailey reached a conclusion that neither reading approach
could be thought of as auperior to the other.

It is evident that the research literature is not extensive or
intensive enough at this point to provide any support for the claims that
Words-in-Color is superior in teaching children beginning reading. As
with ITA, the involvement of the teachers in a novel approach and their
resulting enthusiai have been important factoA in contributing to the
success of Kuds-in-Color progrdos as seen by the subjective evaluations
of those interested in this method. Nevertheless, there did seem to be
enough suggestion about the virtue of ids -lp-Color to justify its
inclusion in the Cooperative Reading Project.

Research with May-Wingn Phonic Drills

Only one study is available that closely parallels what was done
in this Cooperative Reading Project. This longitudinal study was con-
ducted by Bear (1964), beginning in September 1956. Seven first-grade
classes constituted the experimental group, and another seven classes
the c4mtrol group. Both groups used the basal reeiing series by Row-
Peterson. In the case of the experimental group, the basal readers were
supplemented by the 1954 edition of Reading with Phonics, published by
Lippincott and popularly known as the Hay-Wingo System. One hundred and
thirty-six first grade children were in the experimental group and 139 in
the control group. At the end of the first grade, the pupils who
received intensive phonetic drills scored significantly higher on both
the Gates Primary Reading Test and the Metropolitan Achievement Test, as
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compared with control groups which were introduced gradually to phonics
in the Row-Peterson Series. Bear concluded that the phonetic drills
could be used successfully along with the basal reader program and would
serve as a valuable supplement in developing reading skills. In 1959,
Bear followed up these same pupils after they had completed their sixth
grade. Overall, no differences persisted between the experimental and
control groups on the Gates Reading Survey except in the area of voca-
bulary where the experimental group was significantly advanced. Further-
more, in a breakdown of the upper 25 percent of the subjects in terms of
intelligence, as compared to the middle 50 percent of the group, in
contrast with the lower 25 percent of the group, no differences were
found between experimental and control groups in the slow and rapid
learners groups. However, in the middle 50 percent group, the experi-
mental group tended to be superior to the controls. On the basis of the
follow-ui study, Bear concluded that progress in improving reading
programs is likely to be retarded unless educators try to compromise the
two extreme positions taken by the adherent of the phonics versus the
look-and-say approach. Proponents of the synthetic methods should re-
frain from developing reading programs that place undue stress on phonics
to the neglect of other important skills in reading. Similarly, authors
of basal reading programs should recognize that phonics would appear to
be a valuable aid to beginning reading.

This one study provides some evidence that the Hay-Wingo may be
used effectively as a supplement to basal readers. It was, therefore,
incorporated into this present Cooperative Reading Study.

Some Concluding Observations on the Research Literature

In recent years there has been impressive volumes of more sophisti-
cated research comparing the relative effectiveness of various methods
of teaching reading. Improved statistical design, the use of inferential
statistics, attempts to control or be aware of the teacher variable, and
the Hawthorne effect have all helped provide the fielJ with data on which
to make judgement on how to teach what child by what method. Nevertheless,
the milieu in which these studies have been conducted have been the public
schools where the prime commitment is to the education of children. Thus,

it has not been possible to conduct these studies with anything approaching
rigorous laboratory controls. For example, in our Cooperative Language
Development Project the rather glowing picture of the effectiveness of
ITA may be due to any number of factors, including the possibility that
ITA is superior to a basal, reading program, especially for Southern
disadvantaged children who neither hear nor speak all of the stand;7d
forty-odd sounds of English. however, it is equally probable that our
results may have beea due to a confounding of the teacher variable plus
the Hawthorne effect. It was not possible to assign teachers randomly
to experimental and control treatments. Instead, schools were assigned
to one treatment or the other, largely based on the recommendation of
the central office staff of the school system who probably had a tendency
to assign the better schools, the better and more cooperative principals,
and perhaps even the better teachers to the experimental treatments.
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Furthermore, in our Cooperative Language DevAopment Project motivation
to excellence among the experimental teachers was extremely high, whereas
no incentives were provided to the control teachers. Experimental teachers
were provided with a small supplementary stipend and were asked to attend
in-service training sessions throughout the year, approximately one every
two or three weeks. They were provided with supplementary materials and
were frequently visited by researchers, school officials, and others.
Too, they were given considerable recognition by their principals.
Furthermore, the experimental teachers had an opportunity to teach in
teams, to observe each other teach, and to share ideas. They were visited
regularly by a supervisor. In contrast the control teachers were not sti-
mulated or supported in any way. Their children were simply tested at the
beginning of the experiment and retested at the end of each school year
thereafter. Thus, a very important part of the experimental treatment
were the added inc.-ntives provided the experimental teachers and not the
control teachers.

For these reasons, the staff embarked upon this second study known
as the Cooperative Reading Project. In this particular case, we had
three experimental reading treatments, and had equal stimulation for
Each of the experimental groups of teachers. In addition, we had our
typical ccntrol group, who were not given additional stimulation. However,
the same teachers did not teach all three approaches. In fact, in this
case the bias may have been operating against ITA. Generally, new schools
were idertified to utilize the Words-in-Color approach and the supplemented
basal reading approach. But we returned to the same schools for our
experimental ITA teachers. There is some possibility that the first cadre
of teachers in the school,who were initially selected for the Cooperative
Language Development Project,may have had skills that surpassed those in
the second echelon who were selected to teach ITA in the Cooperative
Reading Project. Furthermore, by this time the enthusiasm and novelty
of the ITA approach had fallen off in these schools as far as the princi-
pals were concerned. In addition, the central office staff who were
responsible for ITA had probably lost some of their vigor and drive in
this second experiment. Thus, a major intellectual exercise remains to
interpret the results of research in reading without bias and most
parsimoniously. While the investigators themselves discuss and interpret
their results, the reader has an equal responsibility to add in his own
interpretations of what factors may have contributed to the results.



CHAPTER II

METHOD

This chapter discusses, in more detail, the research method employed
in the Cooperative Reading Project. It includes information concerning
the setting, subjects, treatments, (classroom procedures, teachers, and
evaluation instruments.

Setting

The Cooperative Reading Project was conducted in schools ienicia draw
their pupils from lower socioeconomic areas of the Nashville-Davidson
County Metropolitan School System. In these areas, the majority of the
families are considered underprivileged, socially and economically,
according to mny standard. They are under-employed and ill-educated.
Their children are more or less underfed and poorly clothed. Nashville-
Davidson County, like any other metropolis, has a growing problem of
slums and ghettoes. It has a school system of more than 100 elementary
and secondary schools, enrolling about 100,000 children and youth. The

Echooln are integrated, but in practice many remain segregated due
largely to housing patterns. Approximately one-third of the schools
involved in the Cooperative Reading Project were undergoing a dramatic
shift in racial balance. They were moving from a majority of Caucasian
to a majority of Negro students. Furthermore, many of the schools in
the project area were overcrowded.

Although it was recognized that not all children enrolled in any
given school located in a slum area could be described as disadvantaged,
the nature of the project required that the experimental treatment be
given to entire classrooms. Administrative personnel of the Metro
Schools were asked to select those schools in which the large majority
of children would be classified as disadvantaged. Al the basis of
these selections, 12 public elementary schools were asked to partici-
pate in the project. Nine of these schools were involved in the
experimental treatment programs, three for each of the experimental
reading treatments. The other three schools were selected to provide
control subjects for the study.

In assigning reading treatments to the experimental schools, consi-
derations were given to the size of the schools, the degree of racial
integration, and also other aspects of school environment,so as to
counterbalance the effects of these variables. The ITA tr4atrents were
given at the same schools which provided ITA instruction for the earlier
Cooperative Language Development Project. Nine first grade classes
were selected for each of the three reading treatment groups. This

made a total of 27 experimental classes, and provided about 750 experi-
mental subjects. About 150 first grade children ware drawn from 12

19



20

first grade classes in the three control schools, This gave a total
group of about 900 first grade children involved at the outset of the
project.

Subjects

Unfortunately, several factors acted to reduce the size of the
experimental sample. Due to limitations in terms of time and profes-
sional manpower, the project staff was able to obtain complete pre-
treatment psychometric test data on only 838 subjects, 712 in the
experimental classes and 126 in the control classes. This constituted
the original subject pool or sample size. This sample pool was reduced,
during the two-year treatment period, due to children being transferred
out of experimental schools, and, at the end of the school year, due
to their not being available for posttesting. This left a total sample
of about 538 subjects--473 in the combined experimental groups and 65
in the control groups--which constituted the final subject pool. Tables lA
aad 1B in Appendix A contain complete reference data (CA, IQ, Lh, etc.)
by treatment group for the final sample pool. Examination of this
table reveals that, at the outset of the experiment, the subjects in
the final sample pool had a mean IQ of 88, 12 points below the national
norm. Their initial language age was five years and three months;
this was about one year below the average for their CA. The mean IQs
and LAs for the final sample pool did not differ appreciably from the
averages of the original subject pool (IQ a 87; LA a 5 yrs., 2 mos.). (The
pretett data on the sample of children in the second-year analysis may
be found in Table 3.)

Basic socioecoaomic information, including the educational level
of the best educated parent, housing conditions, and income level was
obtained by ratings on the Peabody Cultural Opportunity Scale. These
data confirmed that the project children came from disadvantaged
backgrounds (see Table 1). Their families fell at the lower end of
the socioeconomic continuum. On the average, the best educated parent
of these children had about 11 years of schooling. The average number
of persons per family was 6.760thiell was larger than the national
averaga of two parents and two to three children. The housing condi-
tions cf these families appear somewhat better than expected. This
was due to the many new city housing and urban renewal projects that
have been constructed in the inner city of Nashville. Homes in the
housing projects were rated as fair. However, 30 percent of the
families still lived in a house or in an apartment rated as extremely,
or moderately, poor.

The total family incomes of the project children give a better
indication of their socioeconomic status. Forty-two percent of these
families earned an annual income of less than $3,000. Forty-six
percent earnad between $3,000 and $6,000 annually. Only 12 percent
earned more than $6,000 per year. The main wage earners of these
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families were employed mostly as household,personal, maintenance,
community service workers, day laborers, or semi-skilled laborers.
A few were employed as skilled laborers, clerical, and salesworkers.
Very few of the occupations fell in the professional, technical, and
managerial ranks (for details concerning the classification of occu-
pations used in this project, see Appendix B). (In an earlier
survey of the original subject pool for this study, Mercer (1967)
found that 14 percent of these families were receiving welfare assis-
tance.) In the project sample, 11 percent were on welfare assistance
rolls.

On the basis of socioeconomic status information, children were
deleted from the final evaluation who tame from families that: 1) the
total family income was over $9,000, 2) lived in a very good house
or apartment, 3) lived in a good house or apartment,and the total
family income was over $6,000, 4) the main wage earner was employed
as a professional, technical, or a managerial workers or 5) the best
educated parent had four or more years of college training.

Treatments

The following is a description of each of the reading and the
oral language program.

Initital Teaching Alphabet

The Early-to-Read Series developed by Mazurkiewicz and Tanyzer
(1963) was used in the experiment. This series consists of eight
textbooks and five wori600k9 designed to take the child from the
beginning reading level through the transition to traditional ortho-
graphy (TO) at the high third grade level. The ITA, devised by Sir
James Pitman in England, has 44 symbols instead of the 26 symbols in
TO. Twenty-four of the symbols are the traditional ones, while 14
are new. Each of the ITA symbols represents one phoneme, thus
furnishing consistency between the sound-symbol relationship. Only
the lower-case form of characters ate used, with capitalization being
achieved by using larger versions of the lower-case letters.

The Maturkiewicz and Tanyzer program is based on the premise that
children should first learn the individual sound-symbol relationships
before they are taught to synthesize them into words. Therefore, in
the beginning stages of the program, the sounds and their corresponding
symbols are learned in isolation and in key words.. When a few of the
sound symbols are learned, the child is taught to synthesize them into
simple words. Once the 44 symbols are associated with their scunds,
the child develops the concept of blending the sounds into larger words.
Thus, he should be able to read (decode) any word.
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The last two textbooks in the series (#7 and #s) are designed to
make the transition from ITA to TO. When the transition W9A completed,
the children in the experiment moved into Book 2 of the Basic allia&
Series by McCracken and Walcutt, published by J. B.'Lippincott Company.
This program has a systematic phonic approach which was developed from
the same rationale as the Reading with Phonics program and appeared to
be especially appropriate as a follow-up for the f/t/a Earlyto-Read
Series.

Words in Color

The Words in Color program (Gattegno, 1963) is organized around a
phonetic analysis of the English ltnguage as it is spoken. It utilizes
color to facilitate the learning and recognition of the basic speech
sounds used in reading. Under this system, each of the 47 speech sounds
of English identified by Gattegno is expressed with a specific color.
Individual letters (or groups of letters) are colored according to how
they sound in a given word. For ex-mple, the underlined portion of
the following words would appear in the same color because they all
represent the same sound: late, way, waste, they., and straight. In

contrast, the underlined portion of the following words would be in a
different color because, although the spelling is identical, eIch word
represents a different speech sound: thought, though, bough, and through.

The short sounds of the vowels are introduced first using colored
chalk at the chalkboard. From the very beginning, the program stresses
that the learner takes over the responsibility of producing the bounds
associated with the signs. Until the pupils can vocalize the oral
model accurately, the teacher is urged to give the auditory model,
accompanied by the visual model. Thereafter, the teacher supplies the
visual model and the pupils vocalize its speech equivalent. The

modeling is usually done with only one or two of the short vowels.
Then the teacher gives the children the opportunity to produce the re-
maining vowel-consonant combinations without vocal prompting. The WIC
materials consist of colored phonic code wall charts, colored word
building wall charts, worksheets, a word building book, three pupil
books, color-keyed word cards, and a book of stories.

This program is basically designed to build word attach skills.
It is supposed to be completed within a relatively short period of
time, usually 12 weeks, with average and above average children. This
initial period is then followed by any basal reading progrAm. During
the first year of the treatment, the WIC teachers did not fomally
go into a specific basal reading program. However, duting the Spring,
several levels of the Basic Reading Series by McCracken and qalcutt
were placed in their roans as supplementary materials. This reading
series was continued into the second year.

Supplemented Conventional Reading Program

The Supplemented Conventional Reading Program (SCRP) used a basal
reading series supplementev. by a phonics program. The bastai
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program was the Reading for Meaning. series by McKee, Harrison, McCowen,
and Lehr (1963), published by Houghton Mifflin. This program was
supplemented by the Reading with Phonics program, published by Lippincott
and known as the Hay and Wingo phonic drills (1960).

The Houghton Mifflin Basal Reading Series is based on the premise
that the typical English-speaking child brings to school a sizable
speaking vocabulary, and thi :: the major problem he encounters in be-
ginning reading is finding a way to convert a printed word into its
familiar spoken form, To accomplish this, a single technique is
employed for unlocking new words. This consists of using both the
context of the sentence and the beginning sound of the word. Later in
the program some ending and middle sounds are used. At the pre-reading
level, 18 single (one letter) consonants and 4 digraphs (sh, wh, th, ch)
are taught. Th4 other consonants and the vowels, plus common endings
and other syllables, are taught as they are needed. The basic voca-
bulary is carefully controlled. As new words are introduced, the teacher
helps the children learn them by using the program's basic word-attack
technique. The teacher's guides which accompany each of the readers
furnish: 1) detailed lesson plans, 2) suggestions for meeting the needs
of fast and slow learners, and 3) suggestions for the use of numerous
supplementary materials produced as a part of the program.

Reading with Phonics, by Hay and Wingo, is not a basic reading
program, but is a skills program designed to make the child indepen-
dent in word recognition. It makas the assumption, as does the
Reading for Meaning program, that first grade children already have a
large speaking vocabulary and, therefore, they need a t'ord recognition
program. The materials consist of one textbook and three workbooks.
The phonetic elements are learned through the auditory, visual, and
kinesthetic senses. The children are first taught to listen for a
sound, and then to associate the sound and its visual symbol. Kine-
sthetic development takes place in the correct movement of the tongue
and eyes, and the development of hand and arm through writing (Hay &
Wingo, 1960).

Language Stimulation

The oral language stimulation was furnished, during the first
year of the experiment, through the use of the yeabody. Language
Development Kit (PLDK), Level #l, (Dunn & Smith, 1965). During the
second year, Level #2 of the PLDK was used (Dunn & Smith, 1966). The

commercial versions of both Levels #1 and #2 were used. This program
was taught daily to the whole class in 30 minute lessons. The PLUM is
designed to stimulate oral language and verbal intelligence by training
the processes of reception, expression, and conceptualization. Rece
tion is provided through the three modalities of sight, hearing, and
touch. Expression is provided through both the vocal and motor
channels. The lessons concentrate on the development of verbal
intelligence, focusing upon divergent, convergent, and associative
thinking. They are designed for children functioning intellectually
between the four and one-half to the eight year age levels.
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There are a total of 23 different types of activities in the PLDK.
Representative of these are brainstorming, classification, conversation,
critical thinking, describing, imagination, listening, memory, pantomine,
relationship, story, and vocabulary building time. Each kit contains
180 daily lessons. The lessons include from two to four activities
selected from the 23 categories. Emphasis is placed on sequencing the
difficultly of the activities from the beginning to the end of the
school year,

Even though teacher participation is inevitable, the overall goal
of the PLDK is to allow maximum participation by the children, giving
them an opportunity to talk, think, and learn effectively in a situation
with less formal structure than a regular academic period. Language
time is designed to provide a period where all the children can parti-
cipate and feel that they are successful. Teachers are encouraged to
use much positive reinforcement, to vary activities, and to involve all
children. No reading or writing is requited.

Summary of Treatments

The description of the three reading programs in the project
indicates that each is based on the belief that the child should learn
certain sound-symbol relationships before beginning to read. None were
of the "look-and-say" variety. One of the major problems in teaching
these relationships is the inconsistency of the sound-symbol relation-
ship of the English language. This occurs in two ways, First, a
given phoneme may be represented by a number of different written
symbols (graphemes). Second, a given letter or combination of letters
can represent several different sounds. The ITA attempts to bring about
consistency by altering the printed form of the language as an initial
step in learning to read. The WIC program attempts to bring about con-
sistency through color-coding where different letters or combinations of
letters which represent the same sound are colored in the same way. The
SCRP uses a relatively simple, phonetic, word-attack technique without
altering the symbol system. The supplementary phonics program for the
SCRP takes the position that the majority of our English monosyllables
are phonetic, and therefore,that a phonic approach can contend with
inconsistencies of the language at least in the initial stages of
reading.

Each of the treatments is inclined toward the synthetic (phonetic)
end of a continuum running from analytic to synthetic. The SCRP would
be more like tie typical basal reader approach used in the majority of
the schools in the United States. Also, many of the youngsters in the
control grout, sere in classes where the teachers have used the same
supplementary phonics program to supplement their basal readers. Too,

the controls used the Houghton Mifflin basal readers. Since their basal
readers were the same as the ones used by the SCRP treatment, the major
difference between the SCRP treatment and the control group was tle con-
sultation and in-service training furnished from outside the school,
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rather than from within, the extra materials, thu small stipend paid
to the teachers, and whatever may have occurred in the way of school
and teacher selection. Therefore, in this study there ere two experi-
mental reading approaches which differed considerably from the tradi-
tional approach to teaching beginning reading, and two conventional
approaches, one with outside stimulation and motivation (the SCRP),
and one in which the stimulation came from within the school.

Finally, the PLDK treatment is an oral stimulation program designed
to stimulate oral language and verbal intelligence, and therefore to
enhance school achievement. The program requires no reading or writing
by the child.

Classroom Procedure

At the outset of the project, the supervisory staff recommended
that the teachers should spend approximately 90 minutes per day in
reading instruction. The amount of time the teacher actually spent
in the teaching of reading for the first year of the project appears in
Table 2 in Appendix A. During the first year, the median amount of
time spent daily in formal reading instruction among the 39
teachers was 90 minutes. There was wide variation in the scheduled
time for reading with a range from 75 to 145 minutes. Four teachers
scheduled reading for 75 minutes, 1 for 80, 1 for 85, 16 for 90, 1 for
95, 3 for 105, 12 for 120, and 1 for 145 minutes. The teachers in the
1TA and WIC treatments averaged about 90 minutea for reading, while
the SCRP and control teachers averaged about 110 minutes. Teachers
using PLDK in combination with a reading treatment tended to spend
less time in formal reading instruction than those not using PLDK.
Across all treatment, PLDK teachers taught reading an average of 93
minutes,while those not teaching PLDK averaged 106 minutes.

In the second year (1966-67), less variability occurred between
teachers in the amount of time devoted to teaching reading. The
teachers in the ITA. WIC, and SCRP treatments spent 98, 89, and 90
minutes, respectively. Contrary to the previous year, the teachers
using PLDK spent about the same amount of time in reading instruction
as the non-PLDK teachers (W/0 = 92 minutes; W/1 = 89 minutes; W/2 =
97 minutes).

It was agreed at the beginning of the project that the experi-
mental teachers would remain with the children for the two years of
the treatment. The children were to be kept with the same teacher
for the two years except for cases where this was not feasible.
Thus, retention in the first grade, and special class placement were
discouraged.

Where the experimental treatments involved basal readers and
language kits not supplied by the Metro Schools, these were purchased.
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In addition, $30 per year was allowed each teacher for consumable class-
room supplies for both years of the project. In 1966-67, this money
was used to furnish each experimental classroom with $30 worth of easy
reading materials (books priced in the 29c to 59c range). The children
were encouraged to read as many books as possible. A certificate with
stars was used to record and reward the number of books each child read.
At the end of the school year, all children were allowed to select one
book to take home aad keep.

The Teachers

Initially, 27 teachers participated in the experimental treatments,
with 12 others serving as control teachers. The teachers were selected
by their principal on the basis of their availability and willingness to
participate in the study. All the participating teachers in any one
school were assigned to the same treatment. This was necessary to
facilitate the administration and supervision of the project and to
provide a buddy-system feature. Due to the closing of a school, one
teacher in the S(RP treatment was placed in a school where three
teachers were in WIC program. Moreover, during the second year, changes
in teaching personnel occurred in one class in the SCRP plus one-year
PLDK group, and in one class of the ITA plus one-year PLDK group. In
addition, both the WIC and SCRP treatments lost oaother teacher. Since
many of the project children in these classes had been substantially
reduced at the end of the first year, the remaining children were
absorbed into other rooms. Therefore, for the second year, there were
nine ITA teachers, eight WIC teachers, and eight SCRP teachers.

Background data were collected on the original project teachers.
They cover four variables: 1) highest degree earned, 2) total years of
teaching experience, 3) years teaching grade one, and 4) overall effec-
tiveness in teaching reading through the assigned method (See Table 2).
The two new teachers who joined the project for the 1966-67 school year
were not given this evaluation. Ex..Aination of Table 2 reveals that, of
ti'; original teachers, 21 of the teachers had earned a B.A. degree while
17 had an M.A. There was one non-degree teacher in the SCRP plus PLDK
treatment.

For years of experience, and yeal3 teaching first grade, four
categories were established: 1) no teaching experience, 2) one to three
years, 3) four to six years, and 4) seven or more years. Of the 39
teachers, the median for total years experience was in the seven or more
category. There was only one teacher, in the SCRP treatment, who had no
teaching experience. The median for years of teaching grade one was in
the four to six year category. There were five of the original teachers
in the project who were teaching grade one for the first time. Two were
in the ITA plus PLDK treatment, one in WIC, one in WIC plus PLDK, and
one in the SCRP.
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To obtain ratings on overall effectiveness in teaching reading,
one to three members of a team of evaluators rated each of the teachers.
All three members of the team were educators holding an earned doctorate
with competence in reading instruction, and were college instructors.
They were not involved in the project in any other way than to rate the
teachers. An evaluation sheet (see Appendix B) was prepared by the
central research staff with the help of the evaluating team. A five
point scale, where "1" designatee a rating of poor and "5" designated
a rating of excellent, was employed to obtain an overall rating score.
To standardize rating procedures, the team and the consultant for each
treatment visited one ...lassroom in each treatment group. Following
the visit, a consensus rating was arrived at through disvussion among
the evaluators. Questions concerning the expected procedures for
implementing the program were discussed inlight of the observation.
Every effort was made to standardize the evaluative criteria. After
the standardization of the team on each treatment, teachers from the;
experimental groups and the control group were randomly assigned to
each of the three members of the evaluating team. E"aluations were
made during April and the first two weeks in May of tne first year
of the project.

The median rating for the total group of teachers was three (or
average). Four teachers received a rating of one (or poor), two in
the ITA plus PLDK, one in the SCRP, and one in the control group.
There were two teachers who received a rating of five (or excellent).
One each of these two teachers was in the WIC plus PLDK group and the
control group. Furthermore, it should be noted that four teachers in
the control group received a rating of four and one a five. Each of
these teachers were members on the teaching staff of the only school
in the district that is accredited by the Southern Association of
Colleges and Schools. This school and its personnel meet a set of
criteria that had not been met in any of the other schools partici-
pating in the project.

Supervision and Training of Teachers

Initial training sessions for teachers of all treatments were
held during the first week in September, 1965. An orientation session
attended by all teachers participating in the study was held during
the first hour of the training program. This orientation session
was conducted by the principal investigator for the Cooperative
Reading Project plus the other research staff members. It included
a summary statement about each of the treatments to be used, the
introduction of the members of the investigating team and the consul-
tants, and the introduction of the coordinating personnel from the
Metropolitan Nashville-Davidson County Public Schools. After the
orientation session, each treatment group met separately with their
coordinator both for pre-service and in-service sessions, as well as
for classroom observation. Each of the treatments had a Peabody-
basect coordinator.
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The WIC materials arrived approximately 10 days prior to the pre-
service training sessions. The WIC training sessions were held for two
hours in the afternoon and two hours in the evening for three consecutive
days. The sessions were conducted by a WIC consultant from the publisher
and attended by the teachers and the local consultant for that group.
Two hours each day were used for discussion and demonstration with a
group of children. During the other twc hours, the consultant explained
the three stages of the WIC program and the materials to be used in
these stages.

The SCRP had approximately seven hours of training sessions in
September, 1965. At one meeting's consultant from the publishers of the
Reading for Meaning series met with the teachers. During this meeting,
the use of the readiness book, the materials for the word recognition
technique stressed in the program, and the teaching techniques and
exercises associated with each of the series three preprimers, primer,
and first reader were explained. Following the explanation of the first
grade materials used in the program, an overview of the total primary
program in the Reading for Meaning series was given. Furthermore, a
list of all the materials that are published for use with it was pro-
vided. A consultant from the publisher of Reading with Phonics met with
the group for another session. The SCRP teachers observed the consultant
give an hour long demonstration lesson. Following the lesson, the
teachers asked questions concerning the demonstration as well as about
the program and its materials.

The ITA group met for pre-treatment sessions on four different
days in September, 1965. The principal investigator for the CRP and
his assistant, who worked as a consultant with the teachers during the
year, conducted these meetings. They gave an overview of ITA and taught
the teachers how to read and write in ITA. Too, the consultant taught
a demonstration lesson with a group of children. The consultant also
discussed teaching techniques for the ITA program.

The teachers using Peabody Language Development Kits met for six
hours during the ear?y portion of September, 1965, for their pre-service
training. These training sessions were conducted by the principal
investigator who was also the senior editor of the PLDK. There were
three phases to this six hour training program. First, each teacher
received the commercial version of the Level #1 kit,and was given the
opportunity to examine it. Then, the kit's contents and their suggested
use were discussed. Second, the consultant introduced the teaching
manual for 1) the organization of the class, 2) the setting for the
lessons, 3) the presentation of the lessons, and 4) the procedures for
evaluating them. Third, the teachers observed a demonstration lesson
with a small group of children.

Each of the treatment groups met on a regular basis during the
1965-66 school year. These sessions were generally held after school
and schedi:ied twice a month. The consultants for the different treat-
ments conducted these meetings. They discussed the teaching techniques
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and materials for their approach, shared ideas and materials prepared
for their children, and occasionally presented prepared materials.
These meeting;, were also used for handling administrative details
such as ordering materials. The highlights of the sessions were
usually dittoed and mailed to each teacher. In addition to these
seminars, the consultants had respons:;bility for visiting the class-
rooms of the teachers in their treatment group. Each of the reading
treatments received approximately four and one-half hours of visita-
tion per week throughout the school year. The consultant for the WIC
treatment was a doctoral student at George Peabody College, and also
the female investigator in the CRP. Her supervisory experience had
consisted of one semester spent in the supervision of six off-campus
student teachers who were assigned to various grades in two elementary
schools. The visitation in the SCRP was provided primarily by a
candidate for the master's degree and to some extent by one of the male
investigators in the CRP who served as consultant for this group. The

graduate student began her visitation in mid-October, and did most of
the visitation from that time until the end of the year. She had had
no previous supervisory experience, but had taught the Reading for
Meaning program in the first grade for four years. The visitation
for the ITA treatment was done by an experienced teacher of ITA on
leave from the Metropolitan School System who divided her time between
the CRP and another project. She had a master's degree, 25 years
teaching experience in the first and second grade, and had taught ITA
in an experimental program the previous year. This person worked with
the principal investigator for the CRP, who served as consultant for
this group. Frequent classroom visitation to observe PLDK was not
practiced. The principal investigator met with the PLDK teachers
once a month. Each of the teachers completed daily evaluation sheets
and turned them in at these monthly meetings.

The supervision and training program for the 1966-67 school year
was similar to the plan used during the previous year. Two new consul-
tants assumed responsibility for supervising the SCRP and WIC reading
programs. The SCRP consultant was a candidate for the Ed.S. degree,
with extensive experience in teaching the first grade. Although this

consultant had no prior supervisory experience, she had some teaching
experience as an instructor at a state college. The new WIC consul-

tant had five years of teaching experience in the primary grades. In

addition, she had spent two years as a supervisor for student teachers.
Again, each of the experimental reading teachers received eight hours
of in-service training prior to the beginning of school. The ITA and
SCRP program had outside consultants for these meetings, while the WIC
sessions were conducted by the project staff. In addition, the experi-
mental reading teachers met twice each month for a one and one-half hour
meeting throughout the year. Furthermore, regular visits to each
classroom were also made by the investigators and the project consul-
tants. Finally, the PLDK teachers received two four-hour training
sessions on the commercial version of Level #2. This group also met
four more times during the school year. Each PLDK teacher completed
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daily evaluation sheets and turned them in at these sessions. One of
the authors of the kits served as consultant and coordinator at the
pre-service and in-service meetings.

Evaluation Instruments

The efficacy of the programs were appraised in three important areas
of development: intellectual functioning, language abilities, and school
achievement.

Intellectual Functioning

The Stanford-Binet Intelligence Scale (S-B) was used to provide
data on intellectual functioning. These data were obtained primarily
for studying whether the program enhanced intellectual growth.

The S-B (Terman-Merrill, 1960) is a standardized, individual intel-
ligence scale yielding mental age and intelligence quotient scores.
Items range from simple manipulation of objects to abstract reasoning.
They are grouped into age levelt according to their difficulty, ranging
from age two to superior adult. Although the test includes a number of
performance-type items, particularly at lower age levels, it is essen-
tially verbal. Reliability coefficients of earlier editions, especially
the 1937 edition, range from 0.83 to 0.98 depending on age and 1Q level
(Sontag, Baker, & Nelson, 1958). Higher correlations are obtained at
upper age levels, and at low IQ levels. Validity in predicting school
achievement, particularly in more verbally oriented subjects such as
language and reading, has been generally good. Bond (1940) reported
correlation coefficients ranging from 0.43 to 0.73 between Binet scores
and achievement in various school subjects among tenth grade youngsters.
Although a restandardization of the scale was not carried out with 1960
edition, the test authors suggest the latest revision retains the main
characteristics of the 1937 edition, including high reliability and
validity.

The S-B is among the most widely used tests of general intelligence
(Silverstein, 1963; Weise, 1963). It is the individual intelligence
scale which has been demonstrated to be effective at the age and ability
level of the subjects in the present sample. Moreover, it is essentially
a verbal measure of intelligence. For these reasons, the S-B was felt
to be a particularly suitable measure to assess the effects of the
experimental treatments upon verbal intelligence.

Language Abilities

The Illinois Test of Psycholinguistic Abilities (ITPA) and the
Peabody Language Production Inventory. (PLPI) were used to provide data
on language abilities. The ITPA was used as the principal measure of
language skills; the PLPI was used as a supplement art test of oral
expression.
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The ITPA (McCarthy & Kirk, 1961) is an individually administered
test measuring language abilities across the age range of 2-6 to 9-0
years of age. It yields age equivalent and standard scores on total
language functioning and on each of the nine subtests. The following
facets of oral language development are measured by the instrument:

1) Auditory decoding--the ability to understand spoken words.
2) Visual decoding--the ability to classify pictures from

memory.
3) Auditory-vocal association--ability to reason by analogies.
4) Visual-motor association--ability to relate pictures in a

meaningful way.
5) Vocal encoding--the ability to express ideas fn spoken words.
6) Motor encoding--the ability to express ideas in gestures.
7) Auditory-vocal automatic--the ability to produce language

automatically and accurately in a grammatical sense.
8) Auditory-vocal sequencing--the ability to reproduce a series

of digits accurately from memory.
9) Visual-motor sequencing--the ability to reproduce a series

of pictures from memory.

The ITPA is designed to measure two levels of meaning--the
representational level (sub-tests one through six) on which subjects
must deal meaningfully with language symbols, and the automatic-
sequential level (sub-tests seven through nine) on which subjects
deal with the non-meaningful use of language. Three processes of
language are measured--decoding or rJception, encoding or expression,
and association. The latter process is described by the test authors
as measuring the internal manipulation of symbols. The ITPA measures
two stimulus channels (auditory and visual), and two response channels
(vocal and motor).

Reliability is exceptionally high. A split-half reliability
coefficient of 0.99 and a test-retest reliability coefficient of 0.97
have been reported for the standardization sample. At present, evi-
dence of validity of the ITPA is limited. Early studies of the test
have indicated fairly high correlations with measures of general
intelligence. In the standardization of the test (McCarthy & Kirk,
1961), a correlation of 0.96 was obtained between age scores of the
S-B and the ITPA. McCarthy and Olson (1964) reporced an extensive
study of the validity of the ITPA with a group of 86 children ranging
in age from seven years to eight years, six months. They concluded
that the concurrent, zonstruct, and predictive validities of the ITPA
are adequate,but the content and Jiagnostic validities are less
adequate. The ITPA was selected as principal measure of language
abilities on the basis of the promise it has shown in early studies
and the extensive research its publication has stimulated. Besides,
it is the only well developed test of oral language functioning which
is generally available.
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The Peabody Language Production Inventory (Nelson, 1964) is an
individually-administered test measuring oral language ability. The
test is administered by showing the subject a series of three pictures
(street scene, Good Humor Mar, scene, operating room scene) and asking
him to tell a story about the pictures. The responses are rated on
three dimensions of language performance, namely level of abstraction,
structural complexity, and general quality of speech. Responses to each
picture are rated separately for level of abstraction and for structural
complexity. A single rating of the general category is obtained for the
entire test. The PLPI was included to provide data on oral language
abilities in terms of the connected, free speech, of the subject. The PLPI
data were used as a supplement to the ITPA data.

School Achievement

The Metropolitan Achievement Test (MAT) was used to provide school
achievement data. It is a group-administered test. Following the first
grade, the Primary Battery I was used. It consists of four subtests,
namely, word knowledge, word discrimination, reading, and arithmetic.
Standard scores, grade equivalents, percentiles, and the stanine scores
are available. The test was standardized on a nationwide sample of
school children. A test-retest reliability coefficient of 0.83 is
reported for the total test. Subtest reliability coefficients based
on corrected split-half method are 0.90 for word knowledge, 0.87 for
word discrimination, 0.92 for reading comprehension, and 0.97 for
arithmetic.

Following the second grade (1966-67), the Primary II Battery, was
administered. Only the word knowledge, word discrimination, reading,
and spelling subtests were used. For the total test, a split-half
reliability coefficient of 0.91 is reported. 3ubtest split-half
reliability coefficients are 0.93 for word knowledge, 0.88 for word
discrimination, 0.94 for reading comprehension, and 0.93 for spelling.

The MAT was selected as a measure of academic achievement because
it is used throughout the Nashville-Davidson County Metropolitan Public
Schools and is administered routinely each year. This not only allowed
for direct comparison of school achievement between the experimental
group and all other children in the school district, but also reduced
test-administration problems.

Testing Schedule

The S-B, ITPA, and PLPI were given to most of the children prior to
the beginning of school in the Fall of 1965. A few youngsters who were
not tested prior to the beginning of school were tested during the first
week of school. In the Spring of 1966 and 1967, the achievement tests
were administered during the last four weeks of school by an examiner other
than the classroom teacher. The teacher served as a monitor. The indivi-
dual tests (S-B, ITPA, and PLPI) were readministered during the last six
weeks of school in both years of the project (1965-66, and 1966-67).
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the written and oral language tests, the PLDK lessons did not lead to any
appreciable improvement in productivity scores. Or the written language
test, children with two and three years of PLDK experiences obtained
significantly higher scores on correctness or syntax. Apparently,
training from the PLDK lessons generalized to the proper usage of words,
punctuation, as well as the formation of words. Oral language stimulation
lessons enhanced the development of meaning or degree of abstraction as
reflected by performance on both the oral and written language tests.
Finally, there was generally no significant difference in the ability to
write and tell stories from a picture between the ITA versus the TO
groups.

In summary, the studies reviewed above suggent the effectiveness of
ITA at the early stages of reading. However, even here the result of
studies are equivocal. Nevertheless, generally, the studies provide a
heartening support for the ITA approach, though the long-term advantages
or disadvantages of using ITA is far from evident. Most of the experi-
ments, including the Cooperative Language Development Project, tend to
have the Hawthorn effect operating with the ITA teacher being involved in
a novel approach, getting more recognition, perk- 7s having additional
stimulation, materials, etc. at their disposal. . o,these studies have
been conducted in local school systems, which could not possibly provide
the rigidity of laboratory studies. Thus, it has been difficult to con-
trol for the teacher variable. The remarkable advantage of the second
British study is that the same te3,..hers taught the TO and the ITA groups.
The fact that the results were not as dramatic as in the first study, may
have in part been due to the teacher selection process, for certainly
the novelty had worn off by the time of the second experiment. In any
event, the evidence is far from clear and consistent that ITA is superior
in teaching beginning reading to children generally, or to Southern
children of the inter-city. Very clearly, in the Cooperative Language
Development Project, a Hawthorn effect and probably the teacher selection
factor were both operating to contribute to the success of the experi-
mental treatment.

Research on the Words-in-Color Approach

Little in the way of systematic or sophisticated research has been
conducted on the effectiveness of WIC. Essentially all of the articles
in the literature are descriptive in nature. Words-in-Color is a rather
recent development which is still not in very wide use throughout the
United States. Demonstration projects were first begun in 1959. By 1963
a number of school systems in Ohio were trying out the Words-in-Color
program. Since then a number of school systems in California, New York,
Massachusetts, Maryland, and Texas have experimented with this approach.
Probably due in large measure to the newness of Words-in-Color, there is
little in the literature to suggest conditions under which it may be
effective.
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Bentley (1966) reported Words-in-Color being Ased in two first grade
classes in an Ohio school district, and stated that children using Words-
in-Color did well on the Stanford First Grade Reading Test. He also
reported that it was enthusiastically received in a class for slow
learning children (educable mentally retarded). Too, it was used success-
fully in Cleveland, Ohio with illiterate adults.

Hinnan (1964) reported on the effectiveness of WIC with a classroom
of 32 first graders. By the end of the year, 18 of the children were
reading between the third and six grade level, several reading at the
second grade level, and all the others were reading first grade materials
easily.

Bailey (1966) has completed the only reasonably sophiriticated study
involving the Words-in-Color as part of her doctoral dissertation here
at Peabody, and as part of this very Cooperative Reading Project. For
her dissertation, she compared the Words-in-Color approach with the
supplemented reading approach reported in this monograph, with and with-
out PLDK. When she wrote her study up, after the first year of this
Cooperative Reading Project, there was no significant difference between
the group receiving WIC instruction and the group using the supplemented
basal reader approach. However, when Words-in-Color was combined with
the oral language stimulation program provided by PLDK, the gain in
reading exceeded those of the other groups. On the basis of these
findings, Bailey reached a conclusion that neither reading approach
could be thought of as superior to the other.

It is evident that the research literature is not extensive or
intensive enough at this point to provide any support for the claims that
Words-in-Color is superior in teaching children beginning reading. As

with ITA, the involvement of the teachers in a novel approach and their
resulting enthusiasm have been important factors in contributing to the
success of Words-in-Color programs as seen by the subjective evaluations
of those interested in this method. Nevertheless, there did seem to be
enough suggestion about the virtue of Words-LB-Color to justify its
inclusion in the Cooperative Reading Project.

Research with Hay-Wingo Phonic Drills

Only one study is available that closely parallels what was done
in this Cooperative Reading Project. This longitudinal study was con-
ducted by Bear (1964), beginning in September 1956. Seven first-grade
classes constituted the experimental group, and another seven classes
the control group. Both groups used the basal reading series by Row-
Peterson. In the case of the experimental group, the basal readers were
supplemented by the 1954 edition of Reading with Phonics, published by
Lippincott and popularly known as the Hay-Wingo System. One hundred and
thirty-six first grade children were in the experimental group and 139 in
the control group. At the end of the first grade, the pupils who
received intensive phonetic drills scored significantly higher on both
the Gates Primary Reading Test and the Metropolitan Achievement Test, as
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compared with control groups which were introduced gradually to phonics
in the Row-Peterson Series. Bear concluded that the phonetic drills
could be used successfully along with the basal reader program and would
serve as a valuable supplement in developing reading skills. In 1959,
Bear followed up these same pupils after they had completed their sixth
grade. Overall, no differences persisted between the experimental dnd
control groups on the Gates Reading Survey except in the area of voca-
bulary where the experimental group was significantly advanced. Further-
more, in a breakdown of the upper 25 percent of the subjects in terms of
intelligence, as compared to the middle 50 percent of the group, in
contrast with the lower 25 percent of the group, no differences were
found between experimental and control groups in the slow and rapid
learners groups. However, in the middle 50 percent group, the experi-
mental group tended to be superior to the controls. On the basis of the
follow-up study, Bear concluded that progress in improving reading
programs is likely to be retarded unless educators try to compromise the
two extreme positions taken by the adherent of the phonics versus the
look-and-say approach. Proponents of We synthetic methods should re-
frain from developing reading programs that place undue stress on phonics
to the neglect of other important skills in reading. Similarly, authors
of basal reading programs should recognize that phonics would appear to
be a valuable aid to beginning reading.

This one study provides some evidence that the Hay-Wingo may be
used effectively as a supplement to basal readers. It was, therefore,
incorporated into this present Cooperative Reading Study.

Some Concluding Observations on the Research Literature

In recent years there has been impressive volumes of more sophisti-
cated research comparing the relative effectiveness of various methods
of teaching reading. Improved statistical design, the use of inferential
statistics, attempts to control or be 'ware of the teacher variable, and
the Hawthorne effect have all helped provide the field with data on which
to make judgement on how to teach what child by what method. Nevertheless,
the milieu in which these studies have been conducted have been the public
schools where the prime commitment is to the education of chi. .en. Thus,

it has not been possible to conduct these studies with anything approaching
rigorous laboratory controls. For example, in our Cooperative Language
Development Project the rather glowing picture of the effectiveness of
ITA may be due to any number of factors, including the possibility that
ITA is superior to a basal reading program, especially for Southern
disadvantaged children who neither hear nor speak all of the standard
forty-odd sounds of English. However, it is equally probable that our
results may have been due to a confounding of the teacher variable plus
the Hawthorne effect. It was not possible to assign teachers randomly
to experimental and control treatments. Instead, schools were assigned
to one treatment or the other, largely based on the recommendation of
the central office staff of the school system who probably had a tendency
to assign the better schools, the better and more cooperative principals,
and perhaps even the better teachers to the experimental treatments.
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Furthermore, in our Cooperative Language Development Project motivation
to excellence among the experimental teachers was extremely high, whereas
no incentives were provided to the control teachers. Experimental teachers
were provided with a small supplementary stipend and were asked to attend
in-service training sessions throughout the year, approximately one every
two or three weeks. They were provided with supplementary materials and
were frequently visited by researchers, school officials, and others.
Too, they were given considerable recognition by their principals.
Furthermore, the experimental teachers had en opportunity to teach in
teams, to observe each other teach, and to share ideas. They were visited
regularly by a supervisor. In contrast the control teachers were not sti-
mulated or supported in any way. Their children were simply tested at the
beginning of the experiment and retested at the end of each school year
thereafter. Thus, a very important part of the experimental treatment
were the added incentives provided the experimental teachers and not the
control teachers.

For these reasons, the staff embarked upon this second study known
as the Cooperative Reading Project. In this particular case, we had
three experimental reading treatments, and had equal stimulation for
each of the experimental groups of teachers. In addition, we had our
typical control group, who were not given additional stimulation. However,

the same teachers did not teach all three approaches. In fact, in this
case the bias may have been operating against ITA. Generally, new schools
were identified to utilize the Falls-in-Color approach and the supplemented
basal reading approach. But we returned to the same schools for our
experimental ITA teachers. There is some possibility that the first cadre
of teachers in the school,who were initially selected for the Cooperative
Language Development Project,may have had skills that surpassed those in
the second echelon who were selected to teach ITA in the Cooperative
Reading Project. Furthermore, by this time the enthusiasm and novelty
of the 11A approach had fallen off in these schools as far as the princi-
pals were concerned. In addition, the central office staff who were
responsible for ITA had probably lost some of their vigor and drive in

this second experiment. Thus, a major intellectual exercise remains to
interpret the results of research in reading without bias and most
parsimoniously. While the investigators themselves discuss and interpret
their results, the reader has an equal responsibility to add in his own
interpretations of what factors may have contributed to the results.



CHAPTER II

METHOD

This chapter discusses, in more detail, the research method employed
in the Cooperative Reading Project. It includes information concerning
the setting, subjects, treatments, classroom procedures, teachers, and
evaluation instruments.

Setting

The Cooperative Reading Project was conducted in achools w:Iich draw
their pupils from lower socioeconomic areas of the Nashville-Davidson
County Metropolitan School System. In these areas, the majority of the
families are considered underprivileged, socially and economically,
according to any standard. They are under-employed and ill-educated.
Their children are more or less underfed and poorly clothed. Nashville-
Davidson County, like any other metropolis, has a growing problem of
slums and ghettoes. It has a school system of more than 100 elementary
and secondary schools, enrolling about 100,000 children and youth. The

schools are integrated, but in practice many remain segregated due
largely to housing patterns. Approximately one-third of the schools
involved in the Cooperative Reading Project were undergoing a dramatic
shift in racial balance. They were moving from a majority of Caucasian
to a majority of Negro students. Furthermore, many of the schools in
the project area were overcrowded.

Although it was recognized that not all children enrolled in any
given school located in a slum area could be described as disauvai.taged,
the nature of the project required that the experimental treat-tent be
given to entire classrooms. Administrative personnel of the Metro
Schools were asked to select those schools in which the large majority
of children would be classified as disadvantaged. On the basis of
these selections, 12 public elementary schools were asked to partici-
pate in the project. Nine of these schools were involved in the
experimental treatment programs, three for each of the experimental
reading treatments. The other three schools were selected to provide
control subjects for the study.

In assigning reading treatments to the experimental schools, consi-
derations were given to the size of the schools, the degree of racial
integration, and also other aspects of school environAent,so as to
counterbalance the effects of these variables. The ITA treatments were
given at the sane schools which provided ITA instruction fcr tine earlier
Cooperative Language Development Project. Nine first grade classes
were selected for each of the three reading treatment groups. This

made a total of 27 experimental classes, and provided about 750 expert.
mental subjects. About 150 first grade children were drawn from 12
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first grade classes in the three control schools. This gave a total
group of about 900 first grade children involved at the outset of the
project.

Subjects

Unfortunately, several factors acted to reduce the size of the
experimental sample. Due to limitations in terms of time and profes-
sional manpower, the project staff was able to obtain complete pre-
treatment psychometric test data on only 838 subjects, 712 in the
experimental classes and 126 in the control classes. This constituted
the original subject pool or sample size. This sample pool was reduced,
during the two-year treatment period, due to children being transferred
out of experimental schools, and, at the end of the school year, due
to their not being available for posttesting. This left a total sample
of about 538 subjects--473 in the combined experimental groups and 65
in the control groups--wnich constituted the final subject pool. Tables LA
and 1B in Appendix A contain complete reference data (CA, IQ, LA, etc.)
by treatment group for the final sample pool. Examination of this
table reveals that, at the outset of the experiment, the subjects in
the final sample pool had a mean IQ of 88, 12 points below the national
norm. Their initial language age was five years and three months;
this was about one year below the average fo.: their CA. The mean IQs
and LAs for the final sample pool did not differ appreciably from the
averages of the original subject pool (IQ a 87; LA 5 yrs., 2 mos.). (The
pretest data on the sample of children in the second-year analysis may
be found in Table 3.)

Basic socioeconomic information, including the educational level
of the best educated parent, housing conditions, and income level was
obtained by ratings on the Peabody Cultural Opportunity Scale. These
data confirmed that the project children came from disadvantaged
backgrounds (see Table 1). Their families fell at the lower end of
the socioeconomic continuum. On the average, the best educated parent
of these children had about 11 years of schooling. The average number
of persons per family was 6.76, which was larger than the national
average of two parents and two to three children. The housing condi-
tions of these families appear somewhat better than expected. Thin
was due to the many new city housing and urban renewal projects that
have been constructed in the inner city of Nashville. Homes in the
housing projects were rated as fair. However, 30 percent of the
families still lived in a house or in an apartment rated as extremely,
or moderately, poor,

The total family incomes of the project children give a better
indication of their socioeconomic atatus. Forty-two percent of these
families earned an annual income of less than $3,000. Forty-six
percent earned between $3,000 and $6,000 annually. Only 12 percent
earned more than $6,000 per year. The main wage earners of these
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families were employed mostly as household,personal, maintenance,
community service workers, day laborers, or semi-skilled laborers.
A few were employed as skilled laborers, clerical, and salesworkers.
Very few of the occupations fell in the professional, technical, and
managerial ranks (for details concerning the classification of occu-
pations used in this project, see Appendix 8). (In an earlier
survey of the original subject pool for this study, Mercer (1967)
found that 14 percent of these families were receiving welfare assis-
tance.) In the project sample, 11 percent were on welfare assistance
rolls.

On the basis of socioeconomic status information, children were
deleted from the final evaluation who came from families that: 1) the
total family income was over $9,000, 2) lived in a very good house
or apartment, 3) lived in a good house or apartment, and the total
family income was over $6,000, 4) the main wage earner was employed
as a professional, technical, or a managerial workers or 5) the best
etwcated parent had four or more years of college training.

Treatments

The following is a description of each of the reading and the
oral language program.

Initital Teaching Alphabet

The Early-to-Read Series developed by Mazurkiewicz and Tanyzer
(1963) was used in the experiment. This ser' :s consists of eight
textbooks and five workbooks designed to take the child from the
beginning reading level through the transition to traditional ortho-
graphy (TO) at the high third grade level. The ITA, devised by Sir
James Pitman in England, has 44 symbols instead of the 26 symbols in
TO. Twenty-four of the symbols are the traditional ones, while 14
are new. Each of the ITA symbols represents one phoneme, thus
furnishing consistency between the sound-symbol relationship. Only
the lower-case form of characters are used, with capitalization being
achieved by using larger versions of the lower-case letters.

The Mazurkiewice and Tanyzer program is based on the premise that
children should first learn the individual sound-symbol relationships
before they are taught to synthesize them into words. Therefore, in
the beginning stages of the program, the sounds and their corresponding
symbols are learned in isolation and in key words.. When a few of the
sound symbols are learned, the child is taught to synthesize them into
simple words. Once the 44 symbols are associated with their sounds,
the child develops the concept of blending the sounds into larger words.
Thus, he should be able to read (decode) any word.
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The last two textbooks in the series (#7 and #13) are 6esigned to
mare the transition from ITA to TO. When the tranaition waa completed,
the children in the experiment moved into Book 2 of the Basic Reading
Series by McCracken and Walcutt, published by J. B.'Lippincott Company.
This program has a systematic phonic approach which was developed from
the same rationale as the Reading with Phonics program and appeared to
be especially appropriate as a follow-up for the i/t/a Early-to-Read
Series.

Words in Color

The Words in Color program (Gattegno, 1963) is organized around a
phonetic analysis of the English language as it is spoken. It utilizes
color to facilitate the learning and recognition of the basic speech
sounds used in reading. Under this system, each of the 47 speech sounds
of English identified by Gattegno is expressed with a specific color.
Individual letters (or groups of letters) are colored according to how
they sound in a given word. For example, the underlined portion of
the following words would appear in the same color because they all
represent the same sound: late, way, waite, they, and straight. In

contrast, the underlined portion of the following words would be in a
different color because, although the spelling is identical, each word
represents a different speech sound: thought, though, bough, and through.

The short sounds of the vowels are introduced first using colored
chalk at the chalkboard. From the very beginning, the program stresses
that the learner takes over the responsibility of producing the sounds
associated with the signs. Until the pupils can vocalize the oral
model accurately, the teacher is urged to give the auditory model,
accompanied by the visual model. Thereafter, the teacher supplies the
visual model and the pupils vocalize its speech equivalent. The
modeling is usually done with only one or two of the short vowels.
Then the teacher gives the children the opportunity to produce the re-
maining vowel-consonant combinations without vocal prompting. The WIC
materials consist of colored phonic code wall charts, colored word
building wall charts, worksheets, a word building book, three pupil
books, color-keyed word cards, and a book of stories.

This program is basically designed to build word attack skills.
It is supposed to be completed within a relatively short period of
time, usually 12 weeks, with average and above average children. This
initial period is then followed by any basal reading program. During
the first year of the treatment, the WIC teachers did not Carnally
go into a specific basal reading program. However, during the Spring,
several levels of the Basic Reading Series by McCracken and Walcutt
were placed in their rooms as supplementary materials. MIS reading
series was continued into the second year.

Supplemented Conventional Reding Program

The Supplemented Conventional Reading Progrms (SCRP) used a basal
reading series supplemented by a phonics program. The basal
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program was the Reading for Meaning series by McKee, Harrison, McCowen,
and Lehr (1963), published by Houghton Mifflin. This program was
supplemented by the ERailim with Phonics program, published by Lippincott
and known as the flay and Wingo phonic drills (1960).

The Houghton Mifflin Basal Reading Series is based on the premise
that the typical English-speaking child brings to school a sizable
speaking vocabulary, and that the major problem he encounters in be-
ginning reading is finding a way to convert a printed word into its
familiar spoken form. To accomplish this, a single technique is
employed for unlocking new words. This consists of using both the
context of the sentence and the beginning sound of the word. Later in
the program some ending and middle sounds are used. At the pre-reading
level, 18 single (one letter) consonants and 4 digraphs (sh, wh, th, ch)
are taught. The other consonants and the vowel3, plus common endings
and other syllables, are taught as they are needed. The basic voca-
bulary is carefully controlled. As new words are introduced, the teacher
helps the children learn them by using the program's basic word-attack
technique. The teacher's guides which accompany each of the readers
furnish: 1) detailed lesson plans, 2) suggestions for meeting the needs
of fast and slow learners, and 3) suggestions for the use of numerous
supplementary materials produced as a part of the program.

Reading with Phonics, by Hay and Wingo, is not a basic reading
program, but is a Allis program designed to make the child indepen-
dent in word recognition. It makes the assumption, as does the
Reading for Meaning program, that first grade children already have a
large speaking vocabulary and, therefore, they need a word recognition
program. The materials consist of one textbook and three workbooks.
The phonetic elements are learned through the auditory, visual, and
kinesthetic senses. The children are first taught to listen for a
sound, and then to associate the sound and its visual symbol. Kine-
sthetic development takes place in the correct movement of the tongue
and eyes, and the development of hand and arm through writing (Hay 4.
Wings, 1960).

Language Stimulation

The oral language stimulation was furnished, during the first
year of the experiment, through the use of the Peabody Language
Development Kit (PLDK), Level #1, (Dunn 6 Smith, 1965). During the
second year, Level #2 of the PLDK was used (Dunn & Smith, 1966). The

commercial versions of both Levels 1 +1 and 02 were used. This program
was taught daily to the whole class in 30 minute lessons. The PLDK is
designed to stimulate oral language and verbal intelligence by training
the processes of reception, expression, and conceptualization. Recep-
tion is provided through the three modalities of sight, hearing, and
touch. Expression is provided through both the vocal and motor
channels. The lessons concentrate on the development of verbal
intelligence, focusing upon divergent, convergent, and associative
thinking. They are designed for children functioning intellectually
between the four and one-half to the eight year age levels.



There are a total of 23 different types of activities in the PLDK.
Representative of these are brainstorming, classification, conversation,
critical thinkLag, describing, imagination, listening, memory, pantomine,
relationship, story, and vocabulary building time. Each kit contains
180 daily lessons. The lessons include from two to four activities
selected from the 23 categories. Emphasis ie placed on sequencing the
difficulty of the activities from the beginning to the end of the
school year.

Even though teacher participation is inevitable, the overall goal
of the PLDK is to allow maximum participation by the children, giving
them an opportunity to talk, think, and learn effectively in a situation
with less formal structure than a regular academic period. Language
time is designed to provide a period where all the children can parci-
cipate and feel that they are successful. Teachers are encouraged to
use much positive reinforcement, to vary activities, and to involve all
children. No reading or writing is required.

Summary of Treatments

The description of the three reading programs in the project
indicates that each is based on the belief that the child should learn
certain sound-symbol relationships before beginning to read. None were
of the "look-and-say" variety. One of the major problems in teaching
these relationships is the inconsistency of the sound-symbol relation-
ship of the English language. This occurs in two ways. First, a
given phoneme may be represented by a number of different written
symbols (graphemes). Second, a given letter or combination of letters
can represent several different sounds. The ITA attempts to bring about
consistency by altering the printed form of the language as an initial
step in learning to read. The WIC program attempts to bring about con-
sistency through color-coding where different letters or combinations of
letters which represent the same sound are colored in the same way. The

SCRP uses a relatively simple, phonetic, word-attack technique without
altering the symbol system. The supplementary phonics program for the
SCRP takes the position that the majority of our English monosyllables
are phonetic, and therefore,that a phonic approach can contend with
inconsistencies of the language at least in the initial stages of
reading.

Each of the treatments is inclined toward the synthetic (phonetic)
end of a continuum running from analytic to synthetic. The SCRP would
be more like the typical basal reader approach used in the majority of
the schools in the United States. Also, many of the youngsters in the
control group were in classes where the teachers have used the same
supplementary phonics program to supplement their basal readers. Too,

the controls used the Houghton Hifflin basal readers. Since their basal
readers were the same as the ones used by the SCRP treatment, the major
difference between the SCRP treatment and the control group was the con-
sultation and in-service training furnished from outside the school,
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rather than from within, the extra materials, the small stipend paid
to the teachers, and whatever may have occurred in the way of school
and teacher selection. Therefore, in thi, study there were two experi-
mental reading approaches which differed considerably from the tradi-
tional approach to teaching beginning reading, and two conventional
approaches, one with outside stimulation and motivation (the SCRP),
and one in wnich the stimulation came from within the school.

Finally, the PLDK treatment is an oral stimulation program designed
to stimulate oral language and verbal intelligence, and therefore to
enhance school achievement. The program requires no reading or writing
by the child.

Classroom Procedure

At the outset of the project, the supervisory staff recommended
that the teachers should spend approximately 90 minutes per day in
reading instruction. The amount of time the teacher actually spent
in the teaching of reading for the first year of the project appears in
Table 2 in Appendix A. During the first year, the median amount of
time spent daily in formal reading instruction among the 39
teachers was 90 minutes. There was wide variation in the scheduled
time for reading with a range from 75 to 145 minutes. Four teachers
scheduled reading for 75 minutes, 1 for 80, 1 for 85, 16 for 90, 1 for
95, 3 for 105, 12 for 120, and 1 for 145 minutes. The teachers in the
ITA and WIC treatments averaged about 90 minutes for reading, while
the SCRP and control teachers averaged about 110 minutes. Teachers
using PLDK in combination with a reading treatment tended to spend
less time in formal reading instruction than those not using PLDK.
Across all treatment, PLDK teachers taught reading an average of 93
minutes,while those not teaching PLDK averaged 106 minutes.

In the second year 0966-67), less variability occurred between
teachers in the amount of time devoted to teaching reeding. The

teachers in the ITA. WIC, and SCRP treatments spent 98, 89, and 90
minutes, respectively. Contrary to the previous year, the teachers
using PLDK spent about the same amount of time in reading instruction
as the non-PLDK teachers (W/0 = 92 minutes; W/1 n 89 minutes; W/2 =
97 minutes).

It was agreed at the beginning of the project that the experi-
mental teachers would remain with the children for the two years of
the treatment. The children were to be kept with the same teacher
for the two years except for cases where this was not feasible.
Thus, retention in the first grade, and special class placement were
discouraged.

Where the experimental treatments involved basal readers and
language kits not supplied by the Metro Schools, these were purchased.
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In addition, $30 per year was allowed each teacher for consumable class-
room supplies for both years of the project. In 1966-67, this money
was used to furnish each experimental classrown with $30 worth of easy
reading materials (books priced in the 29Q to 59Q range). The children
were encouraged to read as many books as possible. A certificate with
stars was used to record and reward the number of books each child read.
At the end of the school year, all children were allowed to select one
book to take home and keep.

The Teachers

Initially, 27 teachers participated in the experimental treatments,
with 12 others serving as control teachers. The teachers were selected
by their principal on the basis of their availability and willingness to
participate in the study. All the participating teachers in any one
school were assigned to the same treatment. This was necessary to
facilitate the administration and supervision of the project and to
provide a buddy-system feature. Due to the closing of a school, one
teacher in the SCRP treatment was placed in a school where three
teachers were in WIC program. Moreover, during the second year, changes
in teaching personnel occurred in one class in the SCRP plus one-year
PLDK group, and in one class of the ITA plus one-year PLDK group. In

addition, both the WIC and SCRP treatments lost another teacher. Since
many of the project children in these classes had been substantially
reduced at the end of the first year, the remaining children were
absorbed into other rooms. Therefore, for the second year, there were
nine ITA teachers, eight WIC teachers, and eight SCRP teachers.

Background data were collected on the original project teachers.
They cover four variables: 1) highest degree earned, 2) total years of
teaching experience, 3) years teaching grade one, and 4) overall effec-
tiveness in teaching reading through the assigned method (See Table 2).
The two new teachers who joined the project for the 1966-67 school year
were not given this evaluation. Examination of Table 2 reveals that, of
the original teachers, 21 of the teachers had earned a B.A. degree while
17 had an M.A. There was one non-degree teacher in the SCRP plus PLDK
treatment.

For years of experience, and years teaching first grade, four
categories were established: 1) no teaching experience, 2) one to three
years, 3) four to six years, and 4) seven or more years. Of the 39
teachers, the median for total years experience was in the seven or more
category. There was only one teacher, in the SCRP treatment, who had no
teaching experience. The median for years of teaching grade one was in
the four to six year category. There were five of the original teachers
in the project who were teaching grade one for the first time. Two were
in the ITA plus ?LEK treatment, one in WIC, one in WIC plus PLDK, and
one in the SCRP..
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To obtain ratings on overall effectiveness in teaching reading,
one to three members of a team of evaluators rated each of the teachers.
All three members of the team were educators holding an earned doctorate
with competence in reading instruction, and were college instructors.
They were not involved in the project in any other way than to rate the
teachers. An evaluation sheet (see Appendix B) was prepared by the
central research staff with the help of the evaluating team. A five
point scale, where "1" designated a rating of poor and "5" designated
a rating of excellent, was employed to obtain an overall rating score.
To standardize rating procedures, the team and the consultant for each
treatment visited one classroom in each treatment group. Following
the visit, a consensus rating was arrived at through discussion among
the evaluators. Questions concerning the expected procedures for
implementing the program were discussed inlight of the observation.
Every effort was made to standardize the evaluative criteria. After
the standardization of the team on each treatment, teachers from the
experimental groups and the control group were randomly assigned to
each of the three members of the evaluating team. Evaluations were
made during April and the first two weeks in May of the first year
of the project.

The median rating for the total group of teachers was three (or
average). Four teachers received a rating of one (or poor), two in
the ITA plus PLDK, one in the SCRP, and one in the control group.
There were two teachers who received a rating of five (or excellent).
One each of these two teachers was in the WIC plus PLDK group and the
control group. Furthermore, it should be noted that four teachers in
the control group received a rating of four and one a five. Each of
these teachers were members on the teaching staff of the wit; school
in the district that is accredited by the Southern Associat'on of
Colleges and Schools. This school and its personnel meet a set of
criteria that had not been met in any of the other schools partici-
pating in the project.

Supervision and Training of Teachers

Initial training sessions for teachers of all treatments were
held during the first week in September, 1965. An orientation session
attended by all teachers participating in the study was held during
tht first hour of the training program. This orientation session
was conducted by the principal investigator for the Cooperative
Reading Project plus the other research staff members. It included
a summary state,dent about each of the treatments to be used, the
introduction of the members of the investigating team and the consul.
tants, and the introduction of the coordinating personnel from the
Metropolitan Nashville-Davidson County Public Schools. After the
orientation session, each treatment group met separately with their
cotrdinator both for pre-service and in-service sessions, as well as
for classroom observation. Each of the treatments had a Peabod;.-
based coordinator.
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The WIC materials arrived approximately 10 days prior to the pre-
service training s3ssions. The WIC training sessions were held for two
hours in the afternoon and two hours in the evening for three consecutive
days. The sessions were conducted by a WIC consultant from the publisher
and attended by the teachers and the local consultant for that group.
Two hours each day were used for discussion and demonstration with a
group of children. During the other two hours, the consultant explained
the three stages of the WIC program and the materials to be used in
these stages.

The SCRP had approximately seven hours of training sessions in
September, 1965. At one meeting,a consultant from the publishers of the
Reading for Meaning series mat with the teachers. During this meeting,
the use of the readiness book, the materials for the word recognition
technique stressed in the program, and the teaching techniques and
exercises associated with each of the series three preprimers, primer,
and first reader were explained. Following the explanation of the first
grade materials used in the program, an overview of the total primary
program in the Euika& for Meaning series was given. Furthermore, a
list of all the materials that are published for use with it was pro-
vided. A consultant from the publisher of liteatag. with Phonics met with
the group for another session. The SCRP teachers observed the consultant
give an hour long demonstration lesson. Following the lesson, the
teachers asked questions concerning the demonstration as well as about
the program and its materials.

The ITA group met for pre-treatment sessions on four different
days in September, 1965. The principal investigator for the CRP and
his assistant, who worked as a consultant with the teachers during the
year, conducted these meetings. They gave an overview of ITA and taught
the teachers how to read and write in ITA. Too, the consultant taught
a demonstration lesson with a group of children. The consultant also
discussed teaching techniques for the ITA program.

The teachers using Peabody Language Development Kits met for six
hours during the early portion of September, 1965, for their pre-service
training. These training sessions were conducted by the principal
investigator who was also the senior editor of the PLDK. There were
three phases to this six hour training program. First, each teacher
received the commercial version of the Level #1 kit,and was given the
opportunity to examine it. Then, the kit's contents and their suggested
use were discussed. Second, the consultant introduced the teaching
manual for 1) the organization of the class, 2) the setting for the
lessons, 3) the presentation of the lessons, and 4) the procedures for
evaluating them. Third, the teachers observed a demonstration lesson
with a small group of children.

Each of the treatment groups met on a regular basis during the
1965-66 school year. These sessions were generally held after school
and scheduled twice a month. The consultants for he different treat-
ments conducted these meetings. They discussed the teaching techniques
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and materials for their approach, shared ideas and materials prepared
for their children, and occasionally presented prepared materials.
These meetings were also used for handling administrative details
such as ordering materials. The highlights of the sessions were
usually dittoed and mailed to each teacher. In addition to these
seminars, the consultants had responsibility for visiting the class-
rooms of the teachers in their treatment group. Each of the reading
treatments received approximately four and one-half hours of visita-
tion per week throughout the school year. The consultant for the WIC
treatment was a doctoral student at George Peabody College, and also
the female investigator in the CRP. Her supervisory experience had
consisted of one semester spent in the supervision of six off-campus
student teachers who were assigned to various grades in two elementary
schools. The visitation in the SCRP was provided primarily by a
candidate for the master's degree and to some extent by one of the male
investigators in the CRP who served as consultant for this group. The
graduate student began her visitation in mid-October, and did most of
the visitation from tnat time until the end of the year. She had had
no previous supervisory experience, but had taught the Reading for
Meaning program in the first grade for four years. The visitation
for the ITA treatment was done by an experienced teacher of ITA on
leave from the Metropolitan School System who divided her time between
the CRP and another project. She had a master's degree, 25 year.
teaching experience in the first and second grade, and had taught ITA
in an experimental program the previous year. This person worked with
the principal investigator for the CRP, who served as consultant for
this group. Frequent classroom visitation to observe PLDK was not
practiced. The principal investigator met with the PLDK teachers
once a month. Each of the teachers completed daily evaluation sheets
and turned them in at these monthly meetings.

The supervision and training program for the 1966-67 school year
was similar to the plan used during the previous year. Two new consul-
tants assumed responsibility for supervising the SCRP and WIC reading
programs. SCRP consultant was a candidate for the Ed.S. degree,
with extensive experience in teaching the first grade. Although this
consultant had no prior supervisory experience, she had some teaching
experience as an instructor at a state college. The new WIC consul-
tant had five years of teaching experience in the primary grades. In
addition, she had spent two years as a supervisor for student teachers.
Again, each of the experimental reading teachers received eight hours
of le-service training prior to the beginning of school. The ITA and
SCRP program had outside consultants for these meetings, while the WIC
sessions were conducted by the project staff. In addition, the experi-
mental reading teachers met twice each month for a one and one-half hour
meeting throughout the year. Furthermore, regular visits to each
classroom were also made by the investigators and the project consul-
tants. Finally, the PLDK teachers received two four-hour training
sessions on the commercial version of Level #2. This group also met
four more times during the school year. Each PLDK teacher completed



daily evaluation sheets and turned them in at these sessions. One of
the authors of the kits served as consultant and coordinator at the
pr3- service and in-service meetings.

Evaluation Instruments

The efficacy of the programs were appraised in three important areas
of development: intellectual functioning, language abilities, and school
achievement.

Intellectual Functioning

The Stanford-Binet Intelligence Scale (S-B) was used to provide
data on intellectual functioning. These data were obtained primarily
for studying whether the program enhanced intellectual growth.

The S-B (Terman-Merrill, 1960) is a standardized, individual intel-
ligence scale yielding mental age and intelligence quotient scores.
Items range from simple manipulation of objects to abstract reasoning.
They are grouped into age levels according to their difficulty, ranging
from age two to superior adult. Although the test includes a number of
performance-type items, particularly at lower age levels, it is essen-
tially verbal. Reliability coefficients of earlier editions, especially
the 1937 editicn, range from 0,83 to 0.98 depending on age and IQ level
(Sontag, Baker, & Nelson, 1958). Higher correlations are obtained nt
upper age levels, and at low IQ levels. Validity in predicting school
achievement, particularly in more verbally oriented subjects such as
language and reading, has been generally good. Bond (1940) reported
correlation coeffic:ients ranging from 0.43 to 0.73 between Binet scores
and achievement in various school subjects among tenth grade youngsters.
Although a restandardization of the scale was not carried out with 1960
edition, the test authors suggest the latest revision retains the main
characteristics of the 1937 edition, including high reliability and
validity.

The S-B is among the most widely used tests of general intelligence
(Silverstein, 1963; Weise, 1963). It is the individual intelligence
scale which has been demonstrated to be effective at the age and ability
level of the subjects in the present sample. Moreover, it is essentially
a verbal measure of intelligence. For these reasons, the S-B was felt
to be a particularly suitable measure to assess the effects of the
experimental treatments upon verbal intelligence.

Language Abilities

The Illinois Test of Psycholinguistic Abilities (ITPA) and the
Peabody Language Production Inventory (PLPI) were used to provide data
on language abilities. The ITPA was used as the principal measure of
language skills; the PLPI was used as a supplement art test of oral
expression.
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The ITPA (McCarthy & Kirk, 1961) is an individually administered
test measuring language abilities across the age r.:inge of 2-6 to 9-0
years of age. It yields age equivalent and standard scores on total
language functioning and on each of the nine subtests. Ile following
facets of oral language development are measured by the instrument:

1) Auditory decoding--the ability to understand spoken words.
2) Visual decoding--.:he ability to classify pictures from

memory.
3) Auditory-vocal association--ability to reason by analogies.
4) Visual-motor association--ability to relate pictures in a

meaningful way.
5) Vocal encoding--the ability to express ideas in spoken words.
6) Motor encoding--the ability to express ideas in gestures.
7) Auditory-vocal automatic--the ability to produce language

automatically and accurately in a grammatical sense.
8) Auditory-vocal sequencing--the ability to reproduce a series

of digits accurately from memory.
9) Visual-motor sequencing--the ability to reproduce a series

of pictures from memory.

The ITPA is designed to measure two levels of meaning--the
representational level (sub-tests one through six) on which subjects
must deal meaningfully with language symbols, and the automatic-
sequential level (sub-tests seven through nine) on which subjects
deal with the non-meaningful use of language. Three processes of
language are measured--decoding or reception, encoding or expression,
and association. The latter process in described by the test authors
as measuring the internal manipulation of symbols. The ITPA measures
two stimulus channels (auditory and visual), and two response channels
(vocal and motor).

Reliability is exceptionally high. A split-half reliability
coefficient of 0.99 and a test-etest reliability coefficient of 0.97
have been reported for the standardization sample. At present, evi-
dence of validity of the ITPA is limited. Early studies of the test
have indicated fairly high correlations wish measures of general
intelligence. In the standardization of the test (McCarthy & Kirk,
1961), a correlation cp 0.96 was obtained between age scores of the
S-B and the ITPA. McCarthy and Olson (1964) reported an extensive
study of the validity of the ITPA with a group of 86 children ranging
in age from seven years to eight years, six months. They concluded
that the concurrent, construct, and predictive validities of the ITPA
are adequate,but the content and diagnostic validities are less
adequate. The 1TPA was selected as principal measure of language
abilities on the basis of the promise it has shown in early studies
and the extensive research its publication ar, stimulated. Besides,
it is the only well developed test of oral language functioning which
is generally available.
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The Peabody Lair-wae Production Inventor> (Nelson, 1964) is an
individually-administered test measuring oral language ability. The
test is administered by showing the subject a series of three pictures
(street scene, Good Humor Man scene, operating room scene) and asking
him to tell a story about the pictures. The responses are rated on
three dimensions of language performance, namely level of abstraction,
structural complexity, and general quality of speech. Responses to each
picture are rated separately for level of abstraction and for structural
complexity. A single rating of the general category is obtained for the
entire test. The PLPI was included to provi6.1 data on oral language
abilities in terms of the connected, free speech, of the subject. The PLPI
data were used as a supplement to the ITPA data.

School Achievement

The Metropolitan Achievement Test (MAT) was used to provide school
achievement data. It is a group- administered test. Following the first
grade, the Primary Battery I was used. It consists of four subtests,
namely, word knowledge, word discrimination, reading, and arithmetic.
Standard scores, grade equivalents, percentiles, and the stanine scores
are available. The test was standardized on a nationwide sample of
school children. A test-retest reliability coefficient of 0.83 is
reported for the total test. Subtest reliability coefficients based
on corrected split-half method are 0.90 for word knowledge, 0.87 for
word discrimination, 0.92 for reading comprehension, and 0.97 for
arithmetic.

Following the second grade (1966-67), the Primary II Battery was
administered. Only the word knowledge, word discrimination, reading,
and spelling subtests were used. For the total test, a split-half
reliability coefficient of 0.91 is reported. Subtest split-half
reliability coefficients are 0.93 for word knowledge, 0.88 for word
discrimination, 0.94 for reading comprehension, and 0.93 for spelling.

The MAT was selected as a measure of academic achievement because
it is used throughout the Nashville - Davidson County Metropolitan Public
Schools and is administered routinely each year. This not only allowed
for direct comparison of school achievement between the experimental
group and all other children in the school district, but also reduced
test-administration problems.

ruling Schedule

The S-B, ITPA, and PLPI were given to most of the children prior to
the beginning of school in the Fall of 1965. A few youngsters who were
not tested prior to the beginning of school were tested during the first
week of school. In the Spring of 1966 and 1967, the achievement tests
were administered during the last four weeks of school by an examiner other
than the classroom teacher. The teacher served as a monitor. The indivi-
dual tests (S-B, ITPA, ane PLPI) were readministered during the last six
weeks of school in both years of the project (1965-66, and 1966-67).



CHAPTER III

RESULTS AND DISCUSSION

The results for the final year of the study (1966-67) are
reported in this ch,pter. Since the treatments were administered
to all children in as classroom, the groups were not comparable in
size, or on the variables of IQ, CA, LA, and sex. In dealing with
this problem, a number of procedures were adopted. First, subjects
were eliminated who did not meet the criteria set-up for disadvantaged
children (see Chapter 2). Second, subjects with CAs, at initiation
of the project, of above 90 months (7-6) and/or IQs below 60 or above
112 were also excluded. Finally, samples of proportional size for each
sex were randomly drawn from the final sample pool of subjects for each
of the treatment groups. This resulted in a selected sample of 408
:,objects (207 boys, 201 girls) being drawn from 538 subjects of the
final subject pool (see Appendix A, Tables 1A. and 113. A summary
of the pretest data for this selected sample for each treatment
group appears in Table 3. The means for CA, IQ, MA, and LA for the
total sample, including both the experimental and control groups, were
73.95 months, 86.73 points, 65.00 months, and 62.22 months, respectively.
Analyses of variance (see Table 4) indicated that the selected samples
were comparable on all these variables (the .05 level of confidence was
used).

Results

Results from the interwmtion treatments at the end of the final
(second) year of the study ore reported below for each of the three
areas of evaluation: intellectual functioning, linguistic abilities,
and academic achievement. A summary of the basic descriptive data or;
these three areas for the sample subjects is reported for each treatment
group in Tables 5, 12, and 15. A summary of descriptive data for the
final sample pool is presented In Table 1-A in Appendix A. Complete
test data by subjects on all variables are presented in Appendix C for
readers who are interested in either reanalyzing the data, or using it
for othtr purposes.

Two statistical analyses were conducted on each dependent variable.
First, a two by four factorial, analysis of variance (Sex x four PLDK
treatments) was conducted to compare PLDK treatment groups with both
the controls and the pupils who participated in the experimental reading
programs, but did not receive PLDK. This analysis will be referred to
hereafter as the PLDK analysis. Second, three-way analyses of variance
(Method of teaching reading x PLDK x Sex) were conducted to observe the
treatment effects of the various methods of teaching reading and PLDK
groups (including a non-PLDK group) for the pupils in the experimental
reading programs only. This analysis is being designated as the

35



Table 3

Summary of Pretest Data on the Selected Samples by Treatment Groups

of 408 Subjects Uned for the Second Year Analyses

36

Treatment Group N CA IQ HA LA

7 S 1

ITA only
Boys 22 73.5909 3.8130 88.7727 12.0077 67.0454 8.8560 64.7727 7.5904

Girls 22 73.8636 4.3350 86.8161 11.3838 64.9090 7.6281 62.5454 6.9471
Total 44 73.7272 4.0374 87.7954 11.6053 65.9772 8.2394 63.6590 7.2787

ITA-One year PLDK
Boys 22 75.4090 3.9848 84.5909 10.0696 64.7272 7,1994 60.8180 11.5745

Girls 22 74.4545 3.6267 85.2727 12.8441 64,5000 8.6506 59.6363 7.6692
Total 44 74.9318 3.8905 84.9318 11.4107 64,6136 7.8659 60.2272 9.7216

ITA-Two years PLDK
Boys 22 74.3181 4.7354 87.0000 10.2585 65,2272 7.5149 58.7727 8.0560
Girls 22 73.0454 3.3169 86.3181 10.0686 63,9090 6.5826 63.2272 7.9700

Total 44 73.6818 4.0908 86.6590 10.0512 64.5681 7.0133 61.0000 8.2335

WIC only
Boys 22 73,7272 3,8077 87.8636 11.0597 65,6818 8,1419 62.0454 10.8825

Girls 22 73,8181 3,7632 82.7272 10.0439 62.0909 6.3088 61.4090 8.2330
Total 44 73.7727 3,7410 85.2954 10.7588 63.8863 7.4249 61.7272 9.5417

WIC-One year PLDK
Boys 22 73.3616 3.7742 86.5454 12,5196 64.4090 9.0011 63.3181 8.0145

Girls 16 73.1875 2.3157 90,3125 11.6029 66.7500 8.2421 66.6875 8,0557

Total 38 73,2894 3.2048 88.1315 12.1283 65.3947 8,6542 64.7368 8.0998

WIC-Two years PLDK
Boys 22 74.3181 4.4875 87,9090 14.3647 66.0454 7.2277 62.2727 10.4526

Girls 22 73.8636 3.5095 86,1818 10.0268 64.5909 6.9738 63.8636 10.0205
Total 44 74.0909 3.9873 87.0454 10,1157 65.3181 7.0575 63.0681 10.1512

SCRP only
Boys 15 75.2666 3.7129 87.3333 9,7371 66.5333 7.0395 61.2000 5.2671
Girls 15 74.3333 3.5190 92.4666 9.8118 69.3333 7,7982 63.1333 6.1630
Total 30 74,6000 3,5854 89.9000 9,9528 67,9333 7.4369 62,1666 5.7183

SCRP-One year PLDK
Boys 15 74.3333 4.7762 86,6000 13.4046 65,3333 10.0191 62,5333 8.7250
Girls 15 74.6666 5.1783 86.6666 8,9897 65.4000 5,1796 63.6000 7.7071
Total 30 74.5000 4.8972 86.6333 11,2142 65.3666 7.8369 63.0666 8.1070

SCRO-Two years PLDK
Boys 15 74,6666 4.4992 91.7333 11.2915 68.8666 8.2193 63,8000 9.5633
Girls 15 73,6666 5.4863 83.9333 8,2504 62.6666 5,1366 61.7333 7.4496
Total 30 74.1666 4,9560 87.8333 10,4950 65,7666 7.4357 62.7666 8.4883

Experimental Total
Boys 177 74.2824 4.1375 87.4802 11.0901 65,8757 8.0549 62.1299 9.1637
Girls 171 73.8596 3.8981 86.5029 10,6310 64.7309 7.1950 62,7426 7.9674
Total 348 74.0747 4.0209 87.0000 10.8622 65,3132 7.6548 62,4310 8.5897

Control
Boys 30 73.6666 4,3423 83.6333 10.0944 62,7000 7.2309 60,6666 6.7690
Girls 30 72.8333 3.6400 86,6666 10.2230 63 6666 6.7435 61,4000 6.3114
Total 60 73.2500 3,9941 85.1500 10.1877 63,1833 6,9490 61.0333 6.4990

Grand Total
Boys 207 74.1932 4.1622 86,9227 11.0120 65.4154 8.0033 61.9178 8.8579
Girls 201 73.7064 3.8695 86.5273 10.5463 64.5721 7.1230 62.5422 7.7437

Total 408 73.9534 4.0229 86,7279 10.7737 65.0000 7.5847 62.2254 8.3233



37

Table 4

Analysis of Variance of Pretest Data by Treatment Groups of 408 Subjects

Variable
Source of
Variation

Degree of
Freedom

Sum of
Squares

Mean
Square F Ratio

Between Groups 9 131.5657 14.5184 0.9009
CA Within Groups 398 6458.0181 16.2261

Total 407 6589.5838

Between Groups 9 901.3969 100.1552 0.8588
IQ Within Groups 398 46415.3813 116.6215

Total 407 47316.7782

Between Groups 9 610.0707 67.7856 1.1813
MA Within Groups 398 22836.9849 57.3793

Total 407 23447.0556

Between Groups 9 982.2156 109.1350 1.7539
LA Within Groups 398 24765.0439 62.2237

Total 407 25747.2595



38'

Reading by PLDK analysis. In the case of the one achievement test
analysis, the latter design was extended to a fourth dimension to
include the four written language subt.?st scores. Finally, subject
attrition resulted in N disproportionately small number of girls in
the WIC group, with one year of PLDK, for the IQ, MA, LA, and PLPI
analyses. To meet the criterion of proportionality in the analyses
of variance, the mean of this group was substituted for the six
missing subjects. All degrees of freedom were appropriately corrected.
(The 0.10 level of confidence was used to evaluate the effectiveness
of the treatments.)

Intellectual Functioning

Both IQ and MA scores from the Stanford-Binet Intelligence Scale
were obtained. Means and standard deviations on the pretest, posttest,
and gain sccres are presented in Table 5 for both IQ and MA scores.
Results from the analyses of variance on IQ gains appear in Tables 6
and 7.

In The PLDK analysis, no significant difference was found between
groups receiving PLDK as compared to those who did not receive the
treatment. Moreover, no significant difference in IQ gain was obtained
between boys and girls. Analysis of the PLDK x Sex interaction indi-
cated a significant difference between boys and girls in the control
group only. Within the control group, boys were found to make
significantly greater IQ gains than the girls (boys = 3.33; girl:: =
1.10). In the Reading x PLDK analysis, no significant differences
were found in mean IQ gain between methods c teaching reading, PLDK,
or between boys and girls. Finally, none of the interactions between
these three basic dimensions was found to be significant.

Analyses of variance on MA gains are presented in Tables 8 and 9.
In the PLDK analysis, no significant differences in mean MA gains were
found between PLDK and non-PLDK groups, or between boys and girls.
Furthermore, the nu x Sex interaction did not reach statistical
significance. In the Reading by PLDK analysis, a statistically signi-
ficant difference was obtained between the experimental reading groups.
Further analyses indicated that both the scra and WIC reading groups
obtained greater MA gains than the ITA reading group (SCRP = 21.87;
WIC := 21.60; ITA = 19.43). Furthermore, a significant Method of
teaching reading x PLDK x Sex interaction was obtained. A breakdown
of this interaction produced a number of significant comparisons:

1. Among the girls who did not receive PLDK, the WIC group
made significantly greater MA gains than the SCRP group
(WIC = 21.23; SCRP = 14.87).

2. Among the girls in the SCRP reading group, the one year PLDK
group made significantly greater gains than the group which
did not receive PLDK (W/1 = 24.93; W/0 = 14.87). Also, girls
receiving two years of PLDK obtained significantly greater
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MA gains than the group who did not receive PLDK (W/2 = 24.00;
W/0 a 14,07). No significant difference was obtained between
the onevear and two-year PLDK groups.

3. In the SCRP group which did not receive PLDK, boys obtained
significantly greater MA gains than girls (boys = 23.73; girls
= 14.87). All other comparisons involving boys and girls
failed to reach statistical significance.

Thus, girls in the WIC reading group made significantly greater gains
in MA than did the girls in the SCRP group. Moreover, among girls in
the SCRP reading group, both the one- and two -year PLDK groups surpassed
the non-PLDK group. Finally, significant differences between boys and
girls occurred in the SCRP, non-PLDK, group only.

In summary, no significant differences on IQ gains were obtained
between the PLDK and non-PLDK groups, or between the experimental
reading groups. In most comparisons, the SCRP and WIC reading groups
made significantly greater gains in MA in comparison to the ITA group.
These findings, however, were reversed among girls who did not receive
PLDK. In this group, girls in the WIC reading program made significantly
greater MA gains than girls in the SCRP reading group. Furthermore,
analysis of a significant Method of teaching reading x PLDK x Sex inter-
action indicated significant differences in favor of th.. PLDK treatments
over the non-PLDK group only among girls in the SCRP reading group.
Finally, significant differences in favor of boys were obtained on IQ
gains within the control group, and also on MA gains within the SCRP
reading group which did not receive PLDK.

Language Abilities

Language abilities were measured by the Illinois Test of Paycho-
linguistic Abilities and the Peabody Language Production Inventory.
Means and standard deviations on the ITPA-LA retest, posttest, and gain
scores are presented in Table 5. Results from the analyses of variance
on LA gains are presented in Tables 10 and 11. The control group was
found significantly inferior to the experimental reading groups on all
comparisons. That is, the controls were significantly inferior on LA
gain scores when compared to experimental reading groups which did not
receive PLDK, as well as in comparisons with the groups which received
one and two years of PLDK. No significant differences were obtained
between the groups receiving PLDK and the experimental reading subjects
who did not receive PLDK (W /0 = 17.86; W/1 = 18.20; W/2 = 18.86; C = 15.32).
Boys gained significantly more in LA than did the girls (boys * 18.84;
girls = 16.55).

In the Reading x PLDK x Sex analysis in Table 11, significant
differences were obtained on LA gains among reading groups. A break-
down of this main effect indicated that the SCRP group gained signifi-
cantly more on LA than either the ITA or WIC groups (SCRP = 20.31;



Table 10

Analysis of Variance on Language Age Gain Scores in the PLDK Analysis

as Measured by the Illinois Test of Psycholinguistic Abilities

b

42-

Source of
Variation

Degree of
Freedom

Sum of
Squares

Mean
Square F Ratio F

.90

A (PLDK)

D (Sex)

A x 8

Error

Total

3

1

3

400

407

473.2888

589.1607

144.5184

29986,2007

31193.1686

157.7629

589.1607

48.1728

74.9655

2.1044*

7.859***

0.6425

2,08

2.71

MEMMIIIMIONIMI.11

*p (.10

***p (.01

Table 11

Analysis of Variance of Language Age Gains in 'he Reading by Pail( Analysis

as Measured by the Illinois Test of Psycholinguistic Abilities

Source of
Variation

Degree of
Freedom

Sum of
Squares

Mean
Square P Ratio P

.90

A (Method of
Teaching Reading 2 656.7473 328.3736 4.3180** 2.30

B (PLDK) 2 93,6044 46.8022 0.6154 2,30

C (Sex) 1 476.8878 476.8878 6,2709** 2,71

A x 4 665,6527 166.4131 2.1881* 1,94

A x C 2 254.7121 127.356 1.6746 2.30

BxC 2 141.9746 70.9873 0.9334 2.30

AxBxC 4 229.2421 57,3105 0.7536 1.94

Error 330 25095.6798 76.0475

Total 347 27614.5008

ap (,10
**p 4.05
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ITA = 17.61; WIC = 16.28). No significant difference was obtained
between the ITA and WIC groups. Again, as in the previous analysis,
the boys were found to make significantly greater gains in LA (boys =
19.20; girls = 17.01). Mo:eover, a significant Method of teaching
reading x PLDK interaction was obtained. This interaction was accounted
for by differences obtained within the WIC reading group. In the WIC
reading group, the subjects who received two years of PLDX made signi-
ficantly greater gains than the subjects receiving no PLDK, or one year
of PLDK 16.16; W/1 = 15.08; W/2 = 19.75).

On the Peabody Language Production Inventory (PLPI), only the posttest
scores were used in the statistical analyses. Means and standard
deviations on the PLPI posttest scores are presented by treatment group
in Table 12. In the PLDK analysis in Table 13, a significant main
effect was found for PLDK. The one-year PLDK group obtained signifi-
cantly higher PLPI score° than the control group, the non-PLDK group,
and the two-year PLDK group WO = 67.69; W/I = 73.48; W/2 = 69.98;
Control = 67.58). Furthermore, the group receiving two years of PLDK
obtained significantly higher scores than both the experimental reading
subjects who did not receive PLDK, and the control group. Finally, no
significant difference was obtained between boys and girls, and the
PLDK x Sex interaction did not reach statistical significance.

In the Method of teaching reading x PLDK x Sex analysis in Table 14,
significant main effects were obtained on the method of teaching
reading and on PLDK. Both the ITA and WIC reading groups obtained
significantly higher scores than the SCRP group (ITA = 70.88; WIC = 71.14;
SCRP = 68.18). Again, significant differences between the PLDK groups
resulted from the superiority of the one-year PLDK group over both the
two-year PLDK and the non-PLDK groups (W /0 1 67.69; W/1 = 73.48; W/2 =
69.98). Additionally, the two-year PLDK group obtained higher scores
than the non-PLDK group. No significant differences were obtained
between the scores of boys and girls. A breakdown of the Method of
teaching reading x PLDK interaction produced the following results:

I. Within the SCRP group, subjects receivin3 two years of PLDK
obtained significantly higher scores than those who did not receiv-
PLDK (W/2 = 70.57; W/0 = 65.47). However, no significant differences
were obtained between subjects receiving one year of PLDK and those
groups which either did not receive PLDK, or received PLDK for two
years.

2. In the one-year PLDK group, significant differences occurred
between experimental reading groups. The W1C pupils obtained signifi-
cantly higher scores than those in the SCRP group (WIC = 75.63;
SCRP = 68.54). However, no differences were obtained between the 1TA
reading group when compared to either the SCRP or WIC groups, separately.
The differences between reading treatments among groups receivin3 no
PLDK, or PLDK for two years, did not reach statistical significance.
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Table 13

Analysts of Variance of Posttest Scores in the PLDK Analysis

on the Peabody Language Production Inventory

45

Source of
Variation

Degree of
Freedom

Sum of
Squares

Mean
Square F Ratio

.90

A 'PLDK) 3 2447.1451 815.7150 8.4675*** 2.08

B (Sex) 1 117.6489 117.6489 1.2212 2.71

A x B interaction 3 266.3104 88.7701 0.9214 2.08

Errors 395 38052.2787 96.3348

Total 402 40883.3831

***p <.01

Table 14

Analysls of Variance of Posttest Scores in the Reading by PLDK Analysis

on the Peabody Language Production Inventory

Source of
Variation

Degree of
Yretdom

Sum of
Squaree

Mean
Square F Patio

.90
aroblammeamolba

A (Method of
Teaching Reading 2 610.4197 305.2098 3.3604** 2.30

B (PLDK) 2 2044.8751 1022.1315 11.2574*** 2.30

C (Sex) 1 19.7881 19.7881 0.2178 2.71

A x 8 interaction 4 709.9161 177.4790 1.9541* 1,94

A x C interaction 2 37.7479 18.8731 0.2078 2.30

B x C interaction 2 51.3545 25.6772 0.2827 2.30

AxBxC 4 594.1952 148.5488 1.6355 1.94

Error 326 29608.2331 90.8228

Total 343 33676.5297

*p (.10

**p (.05
4**p <.01
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In summary, the experimental reading subjects displayed signi-
ficantly higher LA gains than the control group. Differences in overall
LA were obtained between the non-PLDK and the PLDK pupils only within
the WIC reading group. In the WIC group, the two -year PLDK group made
significantly higher LA gains than the non-PLDK, and one-year PLDK
groups. Boys made significantly greater LA gains than girls. Within
the experimental reading groups, the SCRP pupils gained significantly
more in LA than either the ITA or WIC groups. On the PLPI, both the
one- and two-year PLDK groups scored significantly higher than the
control and non-PLDK groups. Moreover, the one-year PLDK group ob-
tained significantly higher PLPI scores than the two-year group.
Finally, the ITA and WIC reading groups were generally superior to the
SCRP group in terms of LA gains.

School Achievement

Appraisal of school achievement was made by means of the Metro-
politan Achievement Test (MAT) given in iraditionel orthography to
all subjects. Grade; equivalent scores from the four written language
subtests were employed in thrt statistical analyses. The MAT subtests
include Word Knowledge (4K), Word Discrimination (WD), Reading (R),
and Spelling (S). Means and standard deviations of these posttest
scores for each treatment group are presented in Table 15. Results
of the analyses of variance of school achievement are presented in
Ta%les 16 and 17.

The results of the PLDK analysis appear in Table 16. The results
indicated that both the PLDK and non-PLDK experimental reading groups
were significantly superior to the control group in overall achievement.
Both non- and the two-year PLDK experimental groups obtained signifi-
cantly higher MAT scores than the one-year PLDK and control groups,
but they did not differ significantly in overall achievement from
each other. Furthermore, the one-year PLDK group was significantly
suierior to the control group. Thus, the experimental reading group
not receiving PLDK obtained the highest grade equivalent score (2.76),
followed in consecutive order by the two-year PLDK group (2.68), the
one-year PLDK group (2.48), and the control group (2.21). Finally,
girls obtained significantly higher grade equivalent scores than the
boys (girls = 2.76; boys ma 2.40).

The Method of teaching reading x PLUM x Sex analysis appears in
Table 17, First, a significant main effect was obtained for methods
of teaching. The SCRP group was significantly higher in average
achievement in comparison to either the ITA or the WIC group (SCRP =
2.92; ITA t 2.62; WIC s. 2.47). Also, the ITA pupils were significantly
superior to those in the WIC reading group. Second, the significant
rain effect for PLDK indicated that the group receiving two years of
PLDK and the group not receiving PLDK significantly surpassed the
one-year nu group in overall achievement (W0 = 2.76; W/I a 2.48;
W/2 m 2.68). There was no significant difference, however, between
those who did not receive PLDK, and those who received PLDK for two



Table 15

Means and standard Deviation of Posttest Grade Equivalent Stores on the Written

Lingua'. 3ubteste of the Metropolitan Achieve-ant Teat

47

Treatment Group

011 WD A S Averaee

1TA only
Boys 22 2.218 0.4584 2.559 0.861 2.359 0.745 2.072 0.856 2.303 0.752

Girls 22 2.923 0.919 3.168 1.555 3.054 1.028 3.127 1.259 3.118 1.015

Total 44 2.570 0.877 2.964 1.087 2.707 0.954 2.602 1.189 2.111 0.925

ITA-On. Year PLDK
Boy. 22 2.277 0.768 2.604 0.980 2.432 0.145 2.364 1.319 2.419 0.849

Girls 22 2.154 0.718 2.473 1.418 2.313 0.713 2.416 1.410 2.359 0.993

Total 44 2.216 0.738 2.539 1.057 2.402 0.751 2.4043 1.386 2.389 0.914

1TA-Two Years PLDIC

boys 22 2.004 1.104 2.500 1.095 2.400 0.767 2.523 0.987 2.619 0.011

Girls 22 2.932 1.041 3.191 1.021 2.491 0.616 2.936 1.044 2.688 0.824

Total 44 2.768 1,073 3.045 1.060 2.445 0.689 2.754 1.021 2.753 0.869

WIC only
Boys 22 2.173 0.514 2.504 0.886 2.243 0.74 1.991 0.901 2.228 0.666

Girls 22 2.490 0.808 2.922 1.040 2,704 0.,63 2.845 1.200 2.754 0.938

Total 44 2.332 0.608 2.141 0.984 2.475 0.617 2.418 1.134 2.491 0.841

WIC-Ons Tear ?UK
Boys 22 2.282 0,810 2.432 1.006 2.186 0.264 2.168 1.188 2.201 0.903

16 2.550 0,738 2.962 0.886 2.156 0.'770 2.819 1.1)5 2.894 0.403

Total 38 2.395 0.162 2.655 0.982 2,426 0.808 2.441 1.195 2.480 0.889

110-Ted Tears PM
Boys 22 2.145 0.179 2.614 1.124 2.300 0.856 2.300 1.C60 2.340 0.874

Girls 11 2.281 0.415 1.977 0.930 2.441 0.512 2.459 0,843 2.540 0.613

total 44 2,214 0.624 2.295 1.063 2.310 0.704 2.380 0.958 2.440 0.731

SC1P oo1y
Boys 15 2,181 0.191 3.413 1.052 2.851 0.866 3.147 1.156 3.051 0.'s43

Girls 15 3.153 0,874 3.220 0.920 3.113 0.109 3.647 1.112 3.413 0.846

Total 30 2,970 0.881 1.567 1.006 2.923 0.290 3.39) 1.141 3.232 0.890

SCA? -Cm, Teat !UK
Soya 15 2.111 0.896 2.433 0.919 2.240 0.694 2.093 1.120 2.261 0.866

Gitls 13 2.253 0.189 3.153 0.943 2.160 0.636 3.02/ 1.331 2.921 0.872

Total 30 2.953 0.898 2.293 0.986 2.500 0.105 2.560 1.114 2.604 0.414

SCRP -Ivo Yeats PUK
lays 15 2.102 0.565 3.380 0.665 2.440 0.429 3.120 0.556 2.932 0.530

Girl/ 15 2.540 0,623 3.113 1.092 2.551 0.437 3.424 1.111 2.912 0.211

total 30 2.623 0.599 3.253 0.1155 2.492 0.4)0 5.210 1.033 1.914 0.616

Coattot
1079 30 1.921 0.521 1.111 0.618 2.190 0.632 1.681 0.231 2.005 0.586

Girl. 10 2.262 0.502 2,520 0.139 2.330 0.511 2.490 1,065 2.431 0.651

total 60 2.120 0.532 1.312 0.115 2.120 0.602 1.061 0.985 2.206 0.461

/evaluator' total
Soya 112 2.328 0.81) 2.222 1.014 2.369 0.735 2.163 1.113 2.461 0.146

Girls 171 2.624 0.143 3.083 1.051 2.680 0.228 2.915 1 212 2.821 0.890

total

total
toys

348

202

2.499

2.319

0.835

0.2100

2.900

2.614

1.046

0.991

1.522

1.152

0.271

0.222

2.649

2.282

194

1.01:

2.642

2.296

0.886

A.828

Clt11 201 2.321 0.810 2.999 1.029 2.636 0M/ 2.154 1.20! 2.165 0.820

total 408 2.443 0.801 2,814 1.025 7.492 0.712 2.543 1.162 2.51.8 0.868



48

Table 16

Analysis of Variance on Posttest Average Grade Equivalent Scores

in the PLDK Analysis on the Written Language Subtests

of the Metropolitan Achievement Test

Source of
Variation

Degree of
Freedom

Sum of
Squares

Mean
Square F Ratio

.90

A (PLDK) 3 229,8599 76.6199 6.9511*A* 2.08

B (Sex) 1 224.8823 224.8823 20.4019A** 2.71

A x B interaction 3 43.6243 14.5414 1.3192 2.08

Error 400 4409.0463 11.0226

Total 407 4907.4228

***p <.01
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Table 17

Analysis of Variance on Posttest Average Grade Equivalent Scores on the

Written Language Subtesta of the Metropolitan Achievement Test

Source of
Variation

Degree of
Freedom

Sum of
Squares

Mean
Square F Ratio

.90

Between

A (Method
of teaching) 2 41.3747 20.6873 7.3014*** 2.30

B (PLDK) 2 17.9608 8.9804 3.1695** 2.30
C (Sex) 1 46.6174 46.6174 16.4533*** 2.71
A x B 4 20.1984 5.0496 1.7822 1.94
A x C 2 0.4863 0.2430 0.0857 2.30
B x C 2 10.8291 5.4145 1.9110 2.30
A x B x C 4 15.9580 3.9895 1.4080 1.94
Error 330 934,9953 2.8333
Subtotal 347 1088.4198

Within

D (Subtests) 3 35.7024 11.9008 56.1358*** 2.30
A x D 6 5.7678 0.9613 4.5344*** 1.77
B x D 6 5.3884 0.8980 4.2358**# 1.77
C x 3 4.2124 1.4041 6.6231*** 2.30
A x 8 x D 12 5.6029 0.4669 2.2023*** 1.55
A x C x D 6 0.8255 0,1375 0.6485 1.77
B x C x 0 6 0,6382 0.1063 0.5014 1.17
I x B x C x D 12 2.3137 0.1928 0.9094 1.55
Errors 990 209.9557 0.2120
Subtotal 1044 270.4070

Total 1391 1358.8268

*p (.10
**p (.05

"kr, (.01
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years. As expected, girls were significantly higher in achievement
than boys (girls a 2.83; boys 2.46). This superiority of the girls
on academic achievement was maintained over all subtests of the MAT.

A significant Method of teaching reading x MAT subtest interaction
was obtained. A breakdown of this interaction produced results which,
for the most pa,q, confirmed those obtained in the main effects analyses.
Generally, the SCRP reading group was significantly superior to both
the irA and WIC groups on all subtests. Only one exception to this
result occurred: i.e,, the ITA and SCRP groups did not differ signifi-
cantly on the R subtest. Furthermore, ITA was significantly superior
to WIC only on the WK subtest.

A breakdown of the significant PLDK x Subtest interaction also
supported the main effects analyses. The presence of this interaction
was attributed to the results obtained on the R subtest. nv the R
subtest, the group without PLDK obtained significantly higher scores
than the group which received two years of PLDK. On all other subtests
no significant differences were found between the non-PLDK and the
two-year PLDK groups (WK, WD, S). Moreover, the difference on the
R subtest between the one- and two-year PLDK groups did not reach
statistical significance.

The significant Method of teaching reading x PLDK x Subtest
interaction generally supported the results discussed previously.
That is, on most subtests, the SCRF group was significantly superior
to both the WIC and ITA reading groups. The ITA group was superior
to the WIC reading group within the two-year PLDK group only on the
wK and S subtests. Within the reading groups, PLDK findings generally
indicated superior achievement on the part of the non-PLDK group over
the one-year PLDK group, except in the case of the WIC reading group.
With the WIC reading group, none of the differences between PLDK groups
reached statistical significance on any of the MAT subtests. Again,

the group with two years of PTAK was generally superior to the one-
year PLDK group within the ITA and SCRP reading groups. Only one
significant difference was obtained favoring the non-PLDK group in
comparison to the two-year PLDK group. this difference was obtained
within the SCRP reading group on the R subtest only.

The results from the Metropolitan Achievement Test generally
indicate superior achievement on the part of the SCRP reading group
when compared to the WIC and ITA reading groups. However, on certain
analyses, the ITA reading group achieved significantly higher achieve-
ment scores than the WIC group. Thus, it can be concluded that the
WIC reading program did not enhance appreciably the academic achieve-
ment of these pupils. On PLDK, contrary to prediction, the group
which did not receive PLDK obtained significantly higher achievement
than the one-year PLDK group. On most comparisons, however, the
differences between the non-PLDK and the two-year PLDK group were not
significant,
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Discussion

The results, following a two year intervention treatment, on each
of the areas of development will be discussed below. It should be noted,
however, that the final confirmation of these results remains to be
obtained on the 1968 follow-up study after the pupils have completed
their third grade. Therefore, the following conclusions should be con-
sidered tentative.

Intellectual Functioning

Analyses of IQ and MA gains on the Stanford Binet were conducted
to evaluate the effects of the experimental treatments. The results cn
the IQ analyses found that none of the experimental reading and/or
language development groups made significantly greater gains than the
control group. On MA analyses, the SCRP and WIC reading groups obtained
significantly higher MA gains than did the children under the ITA program.
Furthermore, among the girls in the SCRP reading group, children re-
ceiving one and two years of PLDK made significantly r,reater gains in
comparison to those in the non-PLDK group.

In general, the results on intellectual functioning gave limited
support to our prediction that the children receiving oral language
stimulation would demonstrate significantly greater gains in intellec-
tual functioning in comparison to those children without language
stimulation. Thus, the findings only partially confirmed those obtained
in the coopetative Lt wage Development Project, (Dunn, Pochanart, &
Host. 1967). In the Cooperative Language Develop..tent Project, two years
of ?LOX resulted in greater gains in MA than one year, but neither group
was superior to the control group. The superiority in MA gain of the
WIC and SCRP groups, in coavarison to the children under ITA, was an
unexpected finding, perhaps due to pupil and teacher selection factors- -
rather than the experimental treatments. Thus, these results may be
attributable to influence of extra-experimental factors upon the experi-
mental treatments. This question will be examined more thoroughly
below (see Interpretation).

Language Abilities

The LA gains if,)r the experimental reading subjects surpassed
significantly the increment made by the control group. Within the WIC
reading group, the pupils who received two years of PLDK made signifi-
cantly greater LA gains than the subjects who received ho PLDK, or one
year of PLDK. In the ITA and SCRP experimental reading groups, the
differences between the non-PLDK, one-year PLDK, and twoyear PLDK groups
did not reach statistical significance. Thus, the prediction that PLDK
experience would lead to an increment in linguistic ability, as measured
by the ITPA, was given only partial confirmation.
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In terms of story telling from pictures on the PLPI, the PLDK
groups were significantly superior to both the non-PLDK experimental
reading subjects and the control group. Children that received one
year of PLDK, however, obtained significantly higher scores than those
in the two-year PLDK group. The PLPI results give support to the pre-
diction that oral language stimulation would result in greater gains
in language development. However, the prediction that two years of
PLDK would result in even greater gains in language development was
not confirmed.

The above results give some support to the experimental hypothesis
that PLDK experience would facilitate the development of oral language
abilities. In the Cooperative Language Development Protect (Dunn e!'. al.,
1967) the children who received either one or two years of PLDK made
greater gains than the non-PLDK pupils. Moreover, contrary to the
results of the present study, two years was more facilitating than
one year of PLDK to the development of oral language ability.

School Achievement

The PLDK results on school achievement failed to give unequivocal
support to the experimental hypotheses. On the MAT written language
subtests, the SCRP reading group was significantly superior to the
ITA and WIC groups. Furthermore, both the non-PLDK group and the
two-year PLDK group were superior in achievement to the pupils who
received one year of PLDK. The non-PLDK group and the two-year PLDK
group did not differ appreciably in overall achievement. Thus, while
the pupils receiving two years of PLDK were superior to those in the
one-year PLDK group, they did not surpass the achievement of the experi-
mental reading subjects who did not receive the treatment. These
results are inconsistent with those obtained in the CLDP (Dunn, et al.,
1967). In the CLDP, children receiving PLDK for two years did better
in reading than those receiving no PLDK, or PLDK for one year.

The differences obtained between 'ethods of teaching reading
generally found the SCRP method resulted in superior achievement in
comparison to the progress made under the ITA and WIC methods, and
ITA superior to WIC. The SCRP method differed from the other two
experimental reading approaches in two ways. First, the reading
materials used in the SCRP did not alter the basic symbol system.
Second, the phonetic experience in the SCRP method was more highly
organized and concentrated. Therefore, the superiority of the SCRP
on academic achievement may support the value of systematic phonic
training in traditional orthography with disadvantaged children.

Interpretation

The results following two years of intervention treatment on the
Cooperative Reeding protest displayed a number of inconsistencies.
The possibility was entertained that the findings had been confounded
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by the differential effectiveness among teachers. Consequently, post
hoc analyses were conducted on the average of the MAT written language
subtests to assess this potential source of bias upon both the experi-
mental reading programs and the oral language stimulation treatments.
Using the three experimental reading groups (ITA, WIC, and SCRP), an
analysis of variance was conducted to assess the variation among tea-
chers within each treatment in contrast to the variation obtained
between subjects within each classroom. This analysis found the
variability on achievement between teachers within reading programs
significantly greater than the variability between the children within
e.Ach class (p < .01). Moreover, within the PLDK treatments, the
variability between teachers' achievement was, also significantly greater
than the differences obtained between the children within each classroom
(p < .01). In contrast to the findings of the reading analysis, the
differences between the PLDK treatments did not exceed significantly
the variability found among teachers within groups.

The findings of the above analyses illustrate that differential
teacher effectiveness served to minimize the effects of the experimental
treatments. Bond and Dykstra (1967), in summarizing the results of 27
research studies of first grade reading instruction, have found that
the variability among classes within teaching methods to be greater
than the differences obtained among methods. In an earlier first grade
study, Sexton and Herron (1928) found the differences between phonic
and non - phonic groups were less than the difference obtained between
groups having different teachers. Sexton and Herron concluded that a
good teacher invariably produced good readers, with or without phonic
instruction. Thus, the presence of substantive differences in teacher
effectiveness in this study may have precluded an adequate test of the
effects of the experimental treatments upon the intellectual, linguistic,
and academic development of disadvantaged children.

Confounding the factor of teacher effectiveness with the results of
the experimental treatments may provide some explanation for the poor
performance of the one-year PLDK group. During the second year of the
project, changes in teacher personnel occurred in both the ITA and SCRP,
one-year PLDK, groups. Further analyses revealed that the classes of
these teachers had lower average MAT scores than both the other two
teachers in their reading groups and the average of all other one-year
PLDK teachers. Since the numbers involved in these comparisons were
small, the differences were not tested for statistical significance.

In summary, some of the analyses reported in this chapter supported
the experimental hypotheses. Many of the results, however, either
failed to support our expectations, or were equivocable. Post hoc
analyses revealed the presence of significant differences among the MAT
achievement performance of the classes within each of the treatment
groups. Thus, the presence of substantial differences among the
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achievement levels of different classrooms may have obscured the
existence of differences between treatments. Finally, the presence
of Hawthorne effect, the possible insensitivity of the criterion
tests as measures of treatment effects, and the inability of the
treatments to change appreciably the psychological characteristics
and achievement of disadvantaged children must be entertained as
potential explanations for the above results.



CHAPTER IV

INFORMAL EVALUATION

This chapter presents an overview of the reactions of the teachers
to the experimental program. Each teacher was asked to write a short
report at the end of the school year containing general observations
about her class, the experimental method or methods employed, the pro-
gress of her pupils, and the impact of the program upon her as a
teacher. The following was drawn from these reports.

General Observations

Most of the teachers considered their classroom adequate in size,
ventilation, lighting, and equipment. Generally, the rooms were con-
sidered conducive to learning. Some teachers, however, registered
dissatisfaction over the level of noise outside their classrooms. A
few teachers had to contend with excessive noise from adjacent play-
grounds during certain portions of the day. One teacher's classroom
was located in close proximity to a major trucking firm, and the noise
from this source was reported to be particularly disruptive.

The teachers' comments about their children were especially
instructive. The teachers uniformly described their pupils as coming
from impoverished circumstances. The reported socioeconomic status
of the children was very low. Many families were on welfare, and
subsisting on incomes of less than $3,000. The housing conditions
of their families were rated as poor. Moreover, in many families,
either both parents worked or the father was reported as absent.
Thus, the parental guidance and attention received by the children
was minimal. In short, most of the children came from cultural cir-
cumstances which possessed the negative and debilitating attributes
of slum living.

The pervasive effects of this poor cultural milieu upon the chil-
dren's behavioral and learning characteristics were quite apparent.
Readiness tests administered at the beginning of the project classified
many children as poor risks for learning to read. There was a scat-
tering of children who had some kindergarten experience, but this was
the exception rather than the rule. Some pupils had repeated the
first grade, while many others were reported as being too immature
for the work required either in the first or second grades. Besides
general immaturity, the teachers stated that many of their pupils had
emotional problems, language deficiencies, poor motivation, speech
defects, and poor concentration.

The majority of classrooms accommodated between 25 and 30 pupils.
One notable exception, during the first year, was a classroom in the
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SCRP treatment which had 45 students. The teacher was provided an aide
in order to make the adult-pupil contact across conditions more equitable.
Two classes during the 1966-67 school year began with 38 and 39 pupils,
respectively. Around the middle of the year, these classes were reduced
in size, making them consistent in size with most of the other experi-
mental classes.

Experimental Methods of Teaching Reading

The teachers reported using many supplementary materials besides
their basic reading materials in working with the pupils. Many of these
materials were made by the teachers, while some were prepared commer-
cially. A sampling of these materials included children's story books,
films, film strips, phonic and word games, specially prepared charts,
and audio listening centers. These activities were instituted princi-
pally to develop readiness for reading. This instructional emphasis
resulted from the need of the project children for extensive readiness
activities to facilitate the development of reading skills.

Most of the teachers spent about 90 minutes per day in the teaching
of reading. Typically, reading instruction was given to small groups
of six to eight pupils, classified according to reading ability. In
most cases, a,1 effort was made to correlate reading instruction with
spelling and writing exercises. Extensive use was also made of a buddy
system which paired good reading with a poor reading pupil.

The ITA teachers felt that the basic materials were excellent, the
stories were interesting, the alphabet furnished A one-to-one corres-
pondence between sound and symbol, and that the lack of capital letters
helped the children in learning to read. They found the Downing Readers
and ITA library books helpful as supplementary reading materials.
Furthermore, the teachers favorably evaluated the Lippincott basal
reading series. Generally, the ITA program was well accepted by both
teachers and pupils. The teachers and the staff consultant considered
it a particularly good program for disadvantaged children. The enthu-
siasm expressed by the ITA teachers was high.

The SCRP teachers made extensive use of supplementary reading
materials. In the early months of the first grade, the teachers had
planned to use the readiness book from the Houghton Mifflin program,
but the material did not arrive until late October. Consequently, all
teachers began with the Reading with Phonics materials. The teachers
also had to resolve some inconsistency between the two programs, notably,
that in the RealLag for Meaning program, the consonants are introduced
first, while the short vowel sounds are taught first in the Reading with
Phonics program. This difficulty in correlating the Reading with Phonics
material with the Houghton Mifflin program was reported by most teachers.
In general, the SCRP teachers' considered the program an excellent approach
to the teaching of reading. The teachers noted that their pupils demon-
strated marked growth in the development of word attack skills and reading
comprehension. Finally, student interest was reported as high.
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The WIC teachers generally experienced great difficulty with their
materials. They felt that the worksheets were too small, and that the
pupil books and word building materials were too difficult. Further-
more, the teachers reported that the manual was not clear, and that the
materials were poorly correlated with the reading program. While the
manual states that most children should complete the WIC program in
about 12 weeks, most teachers were seeing little progress as late as
January of the first year. At this time a consultant from the publisher
worked with them to help guide them into other materials. Even though
the WIC approach was replaced later by the Reading for Meaning program,
some Lippincott readers were placed in the classrooms of the first year
during the spring as supplementary materials. Generally, the WIC
teachers felt that they had to improvise many materials in order to
implement the pr'3ram. Progress in the development of word attack
skills, however, was noted in many pupils. Some teachers felt the WIC
program made an excellent supplement to a basal reading program, but
considered it inadequate as a substitute. One teacher felt the approach
was excellent for slow learning children. In short, while some pupil
progress was noted as a result of the WIC reading approach, the morale
of both teachers and pupils was lower than that found in the ITA and
SCRP groups.

Peabody Language Development Program

At the beginning of the project, six teachers in each of the ex-
perimental reading treatments used the oral language stimulation
materials. Half of these teachers continued the PLDK program during the
second year. The response of these teachers was comparable to the ones
who used the experimental edition in a previous study. Dunn and Mueller
(1966) reported positive feeliv3s by teachers who used the program to
develop oral language abilities.

The PLDK lessons were taught to the total class for approximately
30 to 45 minutes each day. The teachers reported gains by their pupils
in oral expression, vocabulary, enunciation, conceni:ration, and school
achievement. The teachers felt the program was especially helpful in
developing oral expression, in refining speech patterns, and changing
the pupil's speech from dull and monosyllabic words to lively and
interesting discourse. Since most children came from humes where they
had had little opportunity for oral communication with their parents,
these reports were conlidered particularly encouraging. Several teachers
commented on the effect of the PLDK in promoting group cohesiveness and
a sense of belonging, especially with many of the shy and immature
children. It was felt that the language materials complemented the
reading programs, and provided many readiness activities which were badly
needed. The teachers considered the lessons to be uniquely suited to the
special needs of deprived children in that they accommodated wide indi-
vidual differences in abilities, while also giving the children opportuni-
ties for success experiences.
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A few criticisms of the program were noted. Certain teachers felt
some of the lessons were too long and that the instructions, in some
instances, were not clear enough. Moreover, one teacher felt that the
lessons should have been more informttionally oriented.

Children's Responses to Experimental Treatments

The teachers felt that pupil interests had been h 31.1 under the ex-

perimental programs. Improvements in oral expression, word attack
skills, and reading comprehension were frequently cited. According
to the teachers, the student growth appeared to be greater under the
ITA and SCRP treatments, particularly in combination with the oral
language stimulation program. Progress under the WIC program appeared
to be less marked. Finally, the pupils in the ITA reading program en-
countered little difficulty in making the transition to TO.

Impact on the Teachers

The impact of the experimental treatments upon the teachers was
most apparent from their attitude toward future use of the materials.
The majority of the teachers expressed the desire to utilize their
approach after the completion of the experimental study. Others wanted
to use them with certain modifications and adaptations. Generally, the
teachers felt that it had been a profitable experience for them; they
had grown in their understanding of the processes needed in teaching
reading; they felt they could do a better job of discovering their chil-
dren's instructional needs; and they were more perceptive to the needs
of disadvantaged youngsters. Several teachers, who taught both the
oral language lessons and an experimental reading approach, felt that
they tried to implement too many new things, and that this placed an
inordinate amount of pressure on them.

Summary

This discussion of the teacher's reports has attempted to present
some of their feelings toward the total experimental program. No

attempt had been made to list all comments, whether strengths or weak-
nesses, but only to present a general flavor of the reactions that were
representative of the 25 teacher reports.

The oral language development lessons were seen as advantageous for

numerous reasons. The experimental reading approaches were looked upon

favorably. The WIC teachers, however, seemed to encounter great difficulty

in implementing their program. The children's progress varied consid-

erably. Many made at least adequate progress, while some showed little

growth. The teachers felt that it had been an experience in which they
had grown both in teaching skills and in their understanding of
disadvantaged children.



CHAPTER V

SUMMARY AND CONCLUSIONS

There is ample evidence to indicate that disadvantaged children
enter school with many deficits in comparison to children from more
favorable environments, and Vat these deficits lead to progressive
retardation as they move through phe schools. This "cumulative
deficit" is especially evident in the area of oral and written lan-
guage. Therefore, today's schools are faced with the challenge of
developing improved methods of teaching the disadvantaged in these
skills. The Cooperative Reading Project was aimed at finding evidence
for meeting this challenge.

The Cooperative Reading Project is an outgrowth of an earlier
study, the Cooperative Language Development Project. The Cooperative
Language Development Project examined the efficacy of the Initial
Teaching Alphabet as an approach to beginning reading, and the Peabody
Language Development Kits in stimulating oral language and reading
achievement, with disadvantaged children. The early findings from
this study indicated significant growth for children using these
materials in contrast to the regular school program. The following
question concerning these results remained: Were the ITA and PLDK
superior due to the materials themselves, or due to the extra incen-
tives provided the experimental teachers, or to some combination of the
two, or due to some other factor or factors such as pupil and/or teacher
selection?

Purpose

The central purpose of the Cooperative Reading Project was to
examine, with teacher incentives and support comparable, the relative
effectiveness of three approaches to the teaching of beginning reading,
and the influence of an oral language stimulation program on the develop-
ment of disadvantaged children through their first two years in school.
This monograph reports on the final year of the project.

The three experimental reading treatments were: (1) the Initial
Teaching Alphabet (ITA), (2) the Words In Color (WIC) program, and
(3) a Supplemented Conventional Reading Program (SCRP) which used a
basic reader plus additional phonics material. Each of the experimental
reading approaches is based on the belief that the child should learn
certain sound-symbol relationships before beginning to read. Therefore,
the treatments would be toward the synthetic end of a continuum running
from analytic to synthetic. The SCRP most nearly paralleled the typical
basal reader approach. In addition to the reading treatments, some of
the experimental classes received an oral stimulation program in the
first year utilizing Level #1 of the Peabody Language Development Kits
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(PLDK). During the second year (1966-67), some of the children received
Level #2 of the Peabody Language Development Kits. It was predicted that:
(1) children learning to read through any and all of the three experimental
reading approaches would show significantly greater achievement gains than
would children learning to read in a standard primary grade program, (2)

children receiving the oral language stimulation exercises in addition to
the experimental reading program would show significantly greater gains in
oral language, verbal intelligence, and school achievement than would chil-
dren receiving no oral language stimulation, and (3) children receiving
two years of oral stimulation would shot' significantly greater gains than
those children receiving oral language stimulation for only one year.

Subjects

A total of 538 subjects -- 473 in the combined experimental groups
and 65 controls -- from 12 public elementary schools in an inner-city
area constituted the subject pool. Since the treatments were administered
to all children in a classroom the treatment groups were neither equal
in number nor on certain other important variables. Therefore, a selected
sample, in which subjects who did not meet specified sampling criteria
were deleted (see Chapter III), was drawn from this subject pool. This
resulted in a selected sample of 408 subjects (207 boys and 201 girls)
on which data were analyzed.

The effectiveness of the program was evaluated by means of the Metro-
politan Achievement Test, the Illinois Test of Psycholinguistic Abilities,
the Peabody Language Production Inventory, and the Stanford-Binet Intel-
ligence Scale. The pretesting was done at the outset of the l9,;5-66
school year, and the posttesting during the last one and one-half months
of the 1966-67 school year -- at the end of the two-year experimental
period.

Procedures

Nine experimental treatment groups and a control group were esta-
blished. Each of the nine treatments consisted of three teachers who
were committed to keeping their pupils through both of the first two
grades. Group I was to use ITA followed by the Lippincott basic reader
without PLDK. Group 2 was to use ITA followed by the Lippincott basic
reader, plus one year of PLDK. Group 3 was to use ITA followed by the
Lippincott basic reader, plus two years of PLDK. Group 4 was to use WIC
followed by the Houghton Mifflin basal reader without PLDK. Group 5
was to use WIC followed by the Houghton Mifflin basal reader, plus one
year of PLDK. Group 6 was to use WIC followed by the Houghton Mifflin
basal reader, plus two years of PLDK. Group 7 was to use the SCRP (the
Houghton Mifflin basal reader supplemented by the Hay-Wingo phonics
materials) without PLDK. Group 8 was to use the SCRP, plus one year
of PLDK. Group 9 was to use the SCRP, plus two years of PLDK. Group 10



was the control group.* The teachers and pupils in the control group
were not involved in any of the experimental treatments or incentives.
They were only visited during the year for pretesting and posttesting.
The experimental treatments had a consultant who visited each class
regularly, and conducted the in-service meetings. The experimental
teachers received a small annual $300 stipend for the extra time given
to the project. Supplementary materials were furnished for al?
experimental classes with approximately $30 spent on reading materials
in each class.

Results

The primary statistical procedure involved analyses of variance
to compare experimental and control groups, with t-tests to detect
differences between subgroups within the experimental treatments.
Since this was an intervention study, the .90 level of confidence
was used to evaluate the statistical significance of all treatment
differences.

The following results were obtained:

(1) On intellectual functioning, no significant IQ differences
were obtained between PLDK and non-PLDK children, or between the
experimental reading groups. However, children in the SCRP and WIC
reading groups obtained significantly greater MA gains than children
in the ITA group. Among girls in the SCRP reading group, both the
one- and two-year PLDK groups surpassed the non-PLDK experimental
reading groups on MA gains.

(2) The SCRP pupils made significantly higher LA gains on the
ITPA than the pupils in either the ITA or WIC reading groups. Within
the WIC group, the children wit:1 two years of PLDK made significantly
higher LA gains than the non-PLDK and one-year PLDK groups. But no
significant difference was found between the non-PLDK and PLDK treat-
ment groups -- overall.

(3) On a measure of fre,, coone.:ted, speech (PLPI), children
who received one- and two-years of PLDK obtained significantly
higher scores than either the controls or the non-PLDK experimental

* Many of the controls were drawn from the only elementary school
in the area accredited by the Southern Association of Colleges and
Schools. It is possible that the experimental treatments could be
expected to do little more than equalize conditions.
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reading subjects. However, children receiving one year of PLDK
obtained significantly higher scores in comparison to those in
the two-year PLDK group.

(4) On written language achievement, children in the SCRP
group obtained significantly higher scores than those in the ITA
and WIC reading groups. The ITA children surpassed those in the
WIC group, due in large measure to the R subtest of the MAT. On
PLDK, the experimental reading subjects who did not receive PLDK
were superior to the one-year PLDK group. The non-PLDK and two-
year PLDK groups did not differ significantly on achievement,
except on the R subtest. (The non-PLDK children surpassed those
with two years of PLDK on the R subtest.)

Conclusion

The results following two years of experimental reading and
language treatment gave only partial confirmation to the experi-
mental hypotheses. On some comparisons, PLDK experience facili-
tated the development of linguistic skills. However, experience
with PLDK did not appear to generalize to the area of academic
achievement and intellectual development.

On the reading dimension, the SCRP group was significantly
superior to the ITA and WIC reading groups on written language
achievement. Moreover, there was some tendency for the ITA group
to be superior to the WIC group. Since the SCRP group received
the most systematic phonic training program, the experimental
reading results appear to indicate that the inclusion of systematic
training in these skills complements the materials of the basal
reading programs.

A number of alternate explanations may account for the experi-
mental results. First, great variability on academic achievement
was found among classes within the experimental treatments. Thus,

the presence of differential effectiveness between teachers may have
operated to reduce the potential effects of the experimental treat-
ments. Second, the differences found between the experimental and
control pupils were generally greater than the differences obtained
among the experimental treatments. This rather consistent finding
underlines the contribution of the Hawthorne effect to the results
of the intervention treatments. Finally, even though a number of
statistically significant results were obtained, many of the
differences or gains were minimal. (For example, the differences
obtained on the variable of academic achievement rarely exceeded
.6 of a grade level.)
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In summary, the results of this two year intervention gave only
partial confirmation to the experimental hypotheses. Significant
differences favoring the PLDK language intervention were found with
one experimental group in both the LA and MA comparisons. In addition,
the PLDK experience had a salutary effect upon the development of free,
connected, speech, as measured by tha PLPT. Pupils in the SCRP reading
group were superior on written language achievement in comparison
the ITA and WIC groups. The experimental reading results seem to support
the inclusion of systematic phonic instruction in traditional ortho-
graphy for disadvantaged children. Finally, it is felt that both the
influence of the Hawthorne effect and differential effectiveness among
teachers operated to reduce the influence of the experimental treat-
ments upon pupil growth. It is incumbent upon future efforts in
intervention research to control systematically for the influences of
these particular sources of variance.
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Table I-A

Summary of Basic Data by Treatment Group

Treatment
Group CA

SB-I SB-MA
Pre Int Post Pre Int Post

ITA W/0
Boys N 24 24 24 24 24 24 24

X 73.71 91.58 98.92 94.79 67.29 82.00 90.58
S 3.77 15.12 12.66 14.51 12.36 10.16 13.77

Girls N 28 28 28 28 28 28 28

3c 7- 4.54 87.79 92.29 89.11 66.21 77.36 86.14
S 4.33 10.73 10.26 12.93 7.49 8.84 12.11

Total N 52 52 52 52 52 52 52

X 74.15 89.54 95.35 )1.73 66.71 79.50 88.19

S 4.07 12.95 11.80 13.84 9.94 9.66 12.97

ITA V/1
Boys N 27 27 27 27 27 27 27

X 75.19 86.00 38.30 86.07 65.15 74.67 83.74
S 5.05 13.96 15.22 14.54 8.10 10.75 11.86

Girls N 24 24 23 24 24 23 24

X 71.21 86.96 88.83 86.67 65.17 74.61 83.12
S 15.74 13.95 15.05 14.93 8.63 12.21 13.81

Total N 51 51 50 51 51 50 51

X 73.31 86.45 8E.54 86.35 65.16 74.64 83.45

S 11.46 13.82 14.99 14.58 8.27 11.32 12.69

ITA W/2
Boys N 27 27 26 27 27 26 27

Y 7- 3.74 87.74 87.35 88.07 65.30 p3.19 83.93

S 4.63 11.64 14.38 17.34 8.57 11.65 16.42

Girls N 26 26 26 26 26 26 26

R 72.54 87.73 86.38 91.85 64.38 71.31 86.77

S 3.290 10.13 9.96 15.84 6.41 7.27 13.25

Total N 53 53 52 53 53 52 53

Te 7- 3.15 87.74 86.87 89.92 64.85 72.25 85.32

S 4.04 10.82 12.26 16.57 7.53 9.66 14.87

WIC W/0 N 31 31 29 31 31 29 31

Boys 3T 73.58 87.10 84.14 87.87 65.00 71.24 84.81

S 3.57 13.16 12.60 14.06 9.45 10.78 13.49

Girls N 30 30 30 30 30 30 30

X 73.70 86.30 86.03 88.23 64.47 72.23 84.97

S 3.64 13.99 12.26 15.51 9.74 8.78 13.37

Total N 61 61 59 61 61 59 61

X 73.64 86.70 85.10 88.05 64.74 71.75 86.89

S 3.57 13.47 12.36 14.67 9.52 9.74 13.32

-continued



Table I-A (continued)

WIC W/1
Boys N 26 26 24 26 26 24 26

X 73.50 87.42 93.04 90.19 65.19 78.50 86.88
S 3.94 12.98 15.55 17.93 9.90 13.39 15.93

Girls N 20 20 19 20 20 19 20
X 72.55 92.20 95.05 95.25 66.80 78.26 89.85
S 2.44 12.42 15.24 14.61 7.94 10.73 12.43

Total N 46 46 43 46 46 43 46
X 73.09 89.50 93.93 92.39 65.89 78.40 88.17
S 3.37 12.83 15.26 16.59 9.04 12.15 14.44

WIC W/2
Boys N 28 28 27 28 28 27 28

X 73.79 90.79 91.33 92.71 67.61 76.59 89.36
S 4.72 13.58 18.68 16.17 10.14 13.87 14.55

Girls N 39 39 3d 39 39 38 39

i 73.85 84.79 86.45 89.49 61.59 72.55 85.56
S 4.56 15.04 13.83 14.41 17.02 9.90 12.93

Total N 67 67 65 67 67 65 67

5C 73.82 87.30 88.48 90.84 (4.10 74.23 87.15
S 4.59 14.65 16.07 15.13 14.75 11.78 13.65

SCRP W/0
Boys N 30 30 28 30 30 28 30

X 75.33 90.80 89.18 93.27 68.67 75.89 90.67
S 4.74 16.82 14.87 17.66 10.32 11.07 14.42

Girls N 18 18 16 18 18 16 18

X 75.89 9'.39 93.38 87.83 69.72 78.26 84.22
S 5.54 12.88 15.90 15.16 8.31 11.83 13.99

Total N 48 48 44 48 48 44 48

X 75.54 91.02 90.70 91.23 69.06 76.80 88.25
S 5.00 15.32 15.21 16.81 9.54 11.28 14.46

SCRP W/1
Boys N 28 28 27 28 28 27 28

X 75.36 87:11 88.74 88.71 66.39 75.93 86.04
S 5.44 14.18 12.28 14.67 10.83 9.22 13.37

Girls N 20 20 19 20 20 19 20

R. 73.75 88.90 92.05 94.45 66.00 76.58 89.80
S 5.08 9.84 11.10 10.98 5.21 8.45 9.18

Total N 48 48 46 48 48 46 48

X 74.69 87.85 90.11 91.10 66.23 76.20 87.60

S 5.30 12.47 11.79 13.43 8.86 8.94 11.84

SCRP W/2
Boys N 28 28 21 28 28 21 28

i 15.00 92.21 98.90 98.25 69.54 84.24 95.43
S 4.85 10.88 12.24 15.64 7.90 14.23 14.44

Girls N 19 19 18 14 19 18 19

I 75.32 80.21 89.44 86.05 61.42 75.06 83.42

S 6.54 10.77 14.98 15.52 6.14 10.88 12.43

Total N 47 47 39 47 47 39 47

X 75.13 87.36 94.54 93.32 66.26 80.00 90.57
S 5.53 12.26 14.21 16.56 8.22 13.45 14.78

...continued
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Table I-A (continued)

Control
Boys N 35 35 31 35 35 31 35

X 73.83 84.37 85.42 88.34 63.29 71.90 84.46
S 4.40 10.44 8.40 16.75 7.01 7.35 12.36

Girls N 30 30 27 30 30 27 30

X 72.83 86.67 86.59 85.57 63.67 72.22 80.70
cS 3.64 10.22 10.33 11.00 6.74 7.80 9.62

Total N 65 65 58 65 65 58 65

X 73.37 85.43 85.97 87.06 63.46 72.05 82.72

S 4.07 10.32 9.28 14.35 6.84 7.50 11.26

Grand Total N 284 284 264 284 284 264 284

Boys X 74.30 88.39 90.10 90.80 66.30 76.05 87.49
S 4.54 13.37 14.43 15.75 9.32 11.73 14.31

Girls N 254 254 244 254 254 244 254

X 73.55 87.06 89.08 89.28 64.63 74.41 85.29
S 6.38 12.45 12.97 14.22 9.77 9.76 12.47

TOTAL N 538 538 508 538 538 508 538

X 73.95 87.76 89.61 90.08 65.50 75.27 86.45

S 5.50 12.95 13.74 15.05 9.66 10.85 13.51
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Table II

Rank Order of Time Scheduled to Teach Formal Reading

During the First Year fir All Teachers

in the Cooperative Reading Project

Time TrcAmcni i int Tri .1 lilt

75

75

75

75

80

85

WIC
WIC plus PLDK
WIC plus PLDK
WIC plus PLDK

VIC plus PLDK

WIC plus PLDK

90
90

95

105

105

105

Conir(,I

Control

SCRP plus nu

WIC plus PLDK
Control
Control

90 ITA 120 WIC

90 ITA 120 WIC plus PLUM

90 1TA 120 SCRP

90 ITA plus PLDK 120 SCRP plus PLDK

90 ITA plus PLDK 120 SCRP plus PLDK

90 ITA plus PLDK 120 Control

90 ITA plus PLDK 120 Control

90 ITA plus PLDK 120 Control

90 WIC 120 Control

90 SCRP 120 Control

90 SCRP plus PLDK 120 Control

90 SCRP plus PLDK 120 Control

90 SCRP plus PLDK
90 Control 145 SCRP



Appendix B

Teacher Rating Schedule, Peabody Cultural Opportunity Screening Scale,

and an Outline for the Teacher's Annual Report
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COOPERATIVE READING PROGRAM
Teacher Rating Schedule

Teacher School

Approach Observer

Time: Observation began ended

1. Overall Rating

Date

91

poor fair satisfactory good excellent

Comments:

2. Classroom Control--Psychological

chaotic disorderly supportive fairly authoritarian
inflexible

Comments:

3. Classroom Control--Instructional (appropriate use of time)
(Purposeful independent activities)

very few some children about half the most all

children children children children

Comments:



Teacher Rating Schedule (continued)

4. Reading Instruction

poor fair satisfactory good excellent

Comments:

5. Instructional Level

too easy

Comments:

b. Lesson Objectives

obscure

Comments:

92

appropriate too difficult

fairly clear clear

7. Pupil Materials Used: (List)

8. Teacher Materials Used: (List)

9. Non-approach Materials Observed:



Teacher Rating Schedule (continued)

10. Pupil motivation and interest in the reading program

93

poor fair satisfactory good excellent

Comments:

11. Teacher motivation and interest in the reading program

poor fair satisfactory good excellent

Comments;
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PEAB..DY CULTURAL OPPORTUNITY SCREENING SCALE 65-66 Rev.

GUIDELINES

I. Housing Conditions: check the one item which best describes the
dwelling unit in which the child resides.

II Child Rearing

A. 1. Responsibility: check the one item which best describes the
person who is in charge of raising the child. If this person
holds some other relationship to the child than those offered
(e.g. foster mother, father) specify that relationship.

2. Age: check the age range within which II.A.1. falls.

3. Education: circle the number indicating the highest grade
completed by II.A.1. Numbers 1, 2, 3 and 4 following the
(u) indicate the number of undergraduate years completed
and 1, 2, and 3 after the (g) indicate the graduate years.

4. Employment: check both whether works outside the
home and the item which best describes the number of days
II.A.1. is engaged in such employment during the week.

B. 1. Father: check the one person who acts as the male surrogate
to the child. If this person falls in some category not
listed, specify their relationship to the child (e.g. friend,
uncle).

III. General Family Information

A. I. Number of persons: circle the total number of adults and
children, including the pupil, who reside in the same dwelling
unit as the child.

B. 1. Number of rooms: circle the number of rooms which make up the
living quarters of the dwelling unit in which the child lives,
remembering to exclude halls, closets, ect.

C. 1. Education: circle the number indicating the highest grade
completed by III,A,1.

2. Relationship: check the item which gives the relationship of
III.C.1. to the child. If this person holds some other relation-
ship to the child than those offered (e.g. grandmother, friend)
specify that relationship.

IV. EaTily Inc.17e

A. We/fare: if the family has received any public assistance in
the last year, check yes.
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Peabody Cultural Opportunity Screening Scale (continued)

B. 1. Combined gross annual income: check the range within which
the sum of all the money earned or received by all members
of the family in the last year falls. Remember to include
public assistance of any kind.

C. 1. Main wage earner: check the item which indicates which
member of the family had the largest income last year.

OCCUPATION CLASSIFICATIONS

(primarily derived from the Dictionary of Occupational Titles and its
companion book on occupational classifications)

Private household service workers

Private household service workers are involved primarily with the main-
tenance of homes, their grounds, etc. They are engaged in tasks associated
with, for example, cooking meals, caring for children, or caring for the
house or yard.

dayworker laundress housekeeper
houseman butler nursemaid
maid cook babysitter
yardman companion caretaker

Non-household personal service workers

Personal service workers are involved primarily with services which are
given directly to people, hence a major defining characteristic of the
work performed by them is tLat they are in direct contact with the persons
to whom they render service and that this service is often designed to
make them more comfortable.

barmaid waitress hospital attendant

cook bellhop hotel or motel maid

bartender kitchen worker counterman

Community service workers

Community service workers are involved primarily with services rendered
to the community.

crossing guard meter maid policeman
attendant night watchman fireman

social worker postman probation officer



reahody Cultural Opportunity Screening Scale (continued)

Non household maintenance service workers

Non-household maintenance service workers are primarily involved in the
upkeep of businesses and industrial property. This would include the
grounds as well as the physical plant and the equipment of such organiza-
tions.

cleaning woman janitor elevator operator
porter busboy refuse collector
park keeper road repairman street cleaner

Day laborers

Day laborers perform simple duties which may be learned in a short time
and wh101 require the exercise of little or no independent judgment.
Usually 'o previous experience is required for such employemnt. They
ore unskilled.

car washer
industrial worker
tobacco picker

Semi-skilled laborers

food handler
truck loader
shop helpers

construction worker
parking lot attendant
stock boy (in a

supermarket, etc.)

Semi-skilled laborers perform manual tasks which are less dependent upon
dexterity than an vigilance and alertness. They exercise independent
judgment which is limited to their task and no broad knowledge of their
field :s required. Their tasks generally require a high order of manipula-
tive ability and are limited to a well defined work routine.

laundry worker
chauffeur
rovie man

Skilled workers

signalman
truck driver
delivery man

sewing machine operator
coin machine filler
service station
attendant

Skilled workers perform tasks which require a thorough and comprehensive
k-lwledge of the field in which they work, a considerable judgment and a
high degree of dexterity. Often they are responsible for the care of
valuable equiment. Their jabs usually require extensive training; e.g.
apprenticeships or sclooling.

dressTaker
auto meChanic
Plumber
butcher

seamstress
welder
sheet metal worker
chief baker

bricklayer
painter

photographer
bookbinder
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Peabody Cultural Opportunity Screening Scale (continued)

Clerical and sales workers

Clerical at. sales workers' duties involve the preparation, trans-
cribing, transferring, systematizing, or preserving of written
communications And records in offices, shops, etc.

saleswoman office clerk office machine operator
bookkeeper timekeeper telephone operator
cashier telegraph messenger shipping and receiving

clerk

Professional, technical and managerial workers

Professional, technical and managerial workers' occupations require a
high degree of mental activity and are concerned with the theoretical or
practical aspects of complex fields of endeavor. They require extensive
and comprehensive academic study and/or great experience.

nurse teacher musician
doctor accountant laboratory technician
lawyer electrical engineer office or business

manager
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APPENDIX C

RAW DATA

Variable

101

1. Chronological Age *

2. Stanford-Binet Intelligence Quotient

3. Stanford-Binet Mental Age *

4. Illinois Test of Psycholinguistic Abilities Standard Score

5. Illinois Test of Psycholinguistic Abilities Language Age *

6. ITPA: Auditory-Vocal Automatic LA

7. ITPA: Visual Decoding LA

8. ITPA: Motor Encoding LA

9. ITPA: Auditory-Vocal Association LA

10. ITPA: Visual Motor sequencing LA

11. ITPA: Vocal Encoding LA

12. ITPA: Auditory-Vocal Sequencing LA

13. ITPA: Visual-Motor Association LA

14. ITPA: Auditory Decoding LA

15. Peabody Language Production Inventory Raw Score

16. Metropolitan Achievement Test: Word Knowledge Grade Equivalent Score

17. MAT: Word Discrimination Grade Equivalent Score

18. MAT: Reading Grade Equivalent Score

19. MAT: Spelling Grade Equivalent Score

*Age scores are recorded in months

1tor each subject, pretest, interim, and posttest stores are
included on all measures except in the case of the Metropolitan Achieve-
ment Test (MAT). With the MAT, interim and posttests are provided
except for the spelling subtext which is only included as posttest
measure since this is not a subtext in the Primary Battery 1 given at
time of interim testing in the Spring, 1965.



Subjects / Variables

Group I: ITA only (-
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Sex 1 2 3 4 5 6 7 8

1 1 68 90 62 -.35 64 69 70 76

77 100 77 .52 82 78 66 70

89 81 74 -.38 88 82 87 70

2 1 75 88 67 -2.53 61 69 75 55

82 92 76 -.92 73 82 94 70

95 91 88 -1.02 81 87 105 65

3 1 75 96 72 -1.10 70 51 94 65

82 99 82 -.56 77 55 105 50

94 96 92 -.65 85 82 105 70

4 1 73 111 80 1.29 82 78 80 104

80 124 98 .08 79 82 87 95

92 123 114 1.24 112+ 73 105 104+

5 1 76 112 84 -.73 72 91 70 104

83 114 94 -.14 81 105 75 88

95 116 112 .11 94 96 70 104

6 1 71 104 84 -.02 71 82 94 55

76 116 87 -.42 75 64 87 82

88 108 96 -1.29 79 73 105 55

7 1 71 103 73 -.64 67 46 70 46

78 97 76 -1.79 66 60 75 35

90 99 90 -1.40 78 60 94 50

8 2 79 75 61 -1.04 70 78 66 104

86 89 78 -2.96 65 55 87 70

98 83 84 -1.56 76 7C 87 65

9 1 78 80 64 -2.60 61 55 57 50

85 80 70 -2.36 60 55 80 33

98 76 77 -3.00 64 60 75 33

10 2 69 92 64 -2.63 54 55 10 50

76 90 69 -1.60 67 73 94 42

88 94 84 -1.72 75 78 66 35

11 2 69 89 62 -2.01 58 51 75 46

77 96 74 -1.41 68 73 75 60

88 84 76 -1.56 76 87 62 60

12 1 80 85 69 -2.53 61 69 66 46

88 100 89 -1.24 79 91 75 65

99 83 84 -2.31 79 96 94 70

13 2 79 94 75 -1.28 (9 60 62 46

86 97 84 -1.34 79 64 53 76

98 98 98 -1.11 84 87 80 76

14 1 71 99 70 -.76 66 42 57 65

80 97 78 -.67 73 78 66 55

92 92 86 -.81 84 73 75 76

15 1 73 97 71 -1.33 62 46 70 70

81 88 72 -1.51 67 73 75 76

93 95 90 -.81 84 37 70 104

16 2 76 68 34 -3.00 57 33 80 55

83 77 67 -1.82 65 55 70 82

97 74 74 1.13 80 46 87 88
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9 10 11 12 13 14 15 16 17 18 19

59 76 79 58 61 49 63
92 72 72 102+ 69 106 42 1.2 1.0- 1.7
78 88 107 102 78 85 70 1.6 1.5 1.7 1.0-
56 55 76 67 44 55 53
73 61 83 84 65 62 71 1.3 1.2 1.5
63 64 83 84 90 106+ 68 1.2 1.8 1.9 1.0-
66 64 61 75 90 74 66
78 88 83 94 73 81 66 1.1 1.5 1.7
92 68 107 94 78 81 66 1.8 2.2 1.9 1.8
78 68 76 94 94 74 52
82 64 61 94 90 74 69 1.7 1.7 1.5
92 73 107 102 102 95 70 2.2 2.1 2.1 1.8
78 61 68 102 56 57 67
82 81 76 79 52 106 63 1.2 1.4 1.4
87 88 107 102 73 106 66 2.1 2.4 2.1 1.8
70 64 79 71 73 65 65
82 64 53 75 73 106 68 1.3 1.4 1.7
87 101 88 75 90 62 72 1.7 2.2 1.7 1.3
66 76 57 102 69 60 53
73 55 49 102 90 53 59 1.4 1.4 1.5
78 64 76 102 103 57 48 1.9 2.6 1.8 2.0
63 94 61 79 73 53 62
66 64 46 61 61 81 42 1.4 1.3 1.1

70 72 57 75 85 106 72 1.8 1.4 1.8 2.3
44 64 72 71 65 62 62

63 68 57 71 61 55 55 1.1 1.5 1.5
70 83 68 102 48 53 64 1.5 1.9 1.9 1.0-

34 55 38 47 61 71 50
70 76 68 52 86 57 51 1.5 1.8 1.2
73 108 57 71 99 106 62 1.9 2.4 1.8 1.S

59 72 53 71 48 44 62

63 72 68 75 78 57 64 1.4 1.5 1.5

66 88 100 102 44 95 71 1.7 1.7 1.9 1.6

59 76 49 58 61 62 45
78 76 79 94 82 77 59 1.4 1.6 1.6

73 72 76 64 90 85 68 1.9 1.9 2.1. 1.8

70 81 72 75 90 71 63
75 94 107 88 94 65 57 1.8 1.9 1.0-
92 108 107 79 99 77 73 3.5 4.3 3.3 3.0
66 58 68 84 94 62 63
82 68 64 102 78 65 37 1.6 1.6 1.5
92 94 88 75 107 77 63 2.2 2.4 2.0 2.3
73 58 46 75 65 57 33

73 68 61 64 78 55 52 1.5 1.5 1.4

99 108 107 84 82 81 61 1.8 1.6 1.9 1.3

56 52 53 64 52 57 28

70 61 53 75 73 55 43 1.7 1.6 1.2

82 94 88 88 87 68 73 2.3 2.4 2.3 2.5



Subjects / Variables

Group I: ITA only (cont.)
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Sex 1 2 3 4 5 6 7 8

17 1 70 76 55 -.81 66 37 44 76
79 82 66 -1.60 67 60 49 46
90 89 82 -2.58 68 37 66 50

18 2 78 80 64 -3.00 46 28 53 33
87 79 71 -3.00 52 33 57 46
99 70 72 -3.00 64 28 75 55

19 1 78 98 77 .52 82 60 80 70
86 114 98 1.19 102 82 105 88
98 119 118 .11 94 87 105 76

20 2 71 75 55 -2.35 55 46 75 38
79 79 64 -2.72 60 51 70 42
91 73 69 -3.00 65 51 70 42

21 1 72 74 55 -3.00 50 28 49 46
80 86 70 -1.54 67 42 87 42
92 73 69 -3.00 62 37 57 38

22 2 68 95 65 .04 72 60 75 104
77 83 65 .64 84 78 75 50
89 90 82 -2.42 69 51 80 46

23 2 70 86 61 -1.14 63 42 66 55
78 91 72 -1.04 70 87 44 50
90 106 96 -.91 77 82 66 82

24 2 76 103 78 -1.35 68 73 66 50
83 90 76 -.70 75 91 62 65
95 91 88 -.38 88 82 105 76

25 2 81 81 67 -1.73 66 51 62 55
88 94 84 -1.67 75 78 80 55
100 92 94 -1.23 88 91 80 70

26 1 67 92 62 -1.95 52 42 87 42
16 77 60 -1.91 65 55 75 60
89 81 74 -2.85 66 55 62 55

27 1 78 84 67 -1.66 66 46 80 65
87 93 82 -1.29 79 69 87 76
99 95 96 .00 93 78 87 65

28 1 69 86 60 -2.12 57 46 62 55

78 100 78 -1.48 67 42 75 82
90 85 78 -1.88 73 55 75 55

29 2 74 84 63 -1.33 62 46 814 42
83 89 75 -1.87 64 64 87 38

95 84 82 -1.34 78 69 94 60
30 2 79 95 76 -1.41 68 37 62 82

88 94 84 -1.67 75 51 75 82
101 93 96 -1.29 87 73 105 88

31 2 78 76 61 -2.22 63 51 49 55

87 76 68 -1.83 74 73 62 ea
99 87 88 -3.00 72 73 80 50

32 2 70 91 64 -.76 66 37 44 46
79 93 74 .60 73 SS 70 46
91 75 70 -1.40 78 78 80 65
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9 10 11 12 13 14 15 16 17 18 19

59 68 49 67 86 106 67
82 68 76 102 40 62 54 1.5 1.4 1.6
92 94 68 67 69 71 63 2.4 2.6 2.4
32 55 46 58 73 42 31
47 72 46 64 61 40 66 1.5 1.1 1.2
63 88 53 64 94 60 75 1.8 1.5 1.7 1.1
82 108 88 102 82 68 67
87 81 107 102 107 74 80 1.4 1.2 1.6
99 101 107 67 107 106 75 3.7 3.9 3.8 3.6
39 b8 64 55 65 51 31
66 72 49 71 65 51 58 1.3 1.3 1.5
82 76 38 67 86 68 62 1.6 1.9 2.2 1.1
56 50 38 71 48 51 56
66 81 57 102 69 62 26 1.4 1.3 1.5
70 52 79 61 90 65 57 1.7 1.8 2.1 1.9
78 88 83 79 56 51 86
87 76 107 102 90 77 70 1.8 1.5 1.4
99 68 72 67 107 55 75 3.1 4.3 3.5 3.4
66 76 80 79 52 57 53
73 76 107 94 65 55 60 3.2 3.1 2.5
87 94 107 75 94 68 71 3.5 4.9 4.2 4.9
73 64 79 75 61 71 71

87 76 88 75 69 71 69 1.7 1.5 1.3
92 94 107 75 82 106 79 2.7 2.8 2.4 2.3
73 76 64 58 94 60 45
75 88 83 67 86 65 60 2.7 3.1 2.0
82 108 93 84 111 71 79 3.0 4.6 4.0 4.0
42 44 49 58 65 49 34
53 71 72 75 69 55 63 1.1 1.3 1.7
70 '72 46 102 78 57 55 1.7 1.8 2.2 1.0
50 81 57 ( 78 85 62
82 88 107 ; 86 62 71 1.8 1.7 1.7
R7 81 107 94 107 90 87 3.2 3.4 3.3 3.2
SO 64 72 58 48 53 72

63 76 83 67 78 55 66
73 76 64 94 73 106 76 2.1 2.6 2.8 1.9
73 94 68 88 78 53 38
70 68 76 67 65 53 66
31 76 79 102 103 55 88 3.0 3.4 2.8 4.4
78 108 79 55 65 60 57

78 108 107 67 48 68 65 2.7 2.1 2.3
87 108 79 15 94 77 12 3.9 4.6 4.7 4.2
56 64 57 61 69 106 42
66 76 68 102 65 71 70 2.4 3.1 1.8
78 64 57 102 82 60 76 3.3 4.9 2.8 4.9
73 64 68 102 78 57 46
78 88 107 79 69 60 66 1.7 1.4 1.2
92 81 107 75 90 57 68 3.5 3.4 3.0 2.9



Subjects / Variables

Group I: ITA only (cont.)

Sex 1 2 3 4 5 6 7 8

33 2 70 91 64 -1.10 64 78 57 70
78 100 78 -1.85 65 55 75 35
89 88 80 -1.99 72 73 105 38

34 1 68 85 59 -1.27 57 42 87 46
77 101 78 -2.22 63 42 75 65
88 80 72 -1.99 72 55 105 50

35 2 76 65 52 -3.00 54 46 66 38
81 78 65 -2.73 57 46 57 42
93 75 72 -3.00 54 28 53 38

36 2 77 107 82 -1.79 66 55 75 65
86 106 92 -1.99 72 78 94 38
98 110 110 .27 97 91 87 60

37 1 78 79 63 -2.47 62 33 66 50
88 104 92 -1.77 74 73 80 55
99 87 88 -1.53 85 78 75 70

38 1 71 78 58 -1.90 58 28 66 60
81 93 76 -1.51 67 37 66 65
92 1C1 94 -1.56 76 60 87 70

39 2 67 108 72 -.50 63 ii 53 66
77 110 84 -1.23 69 69 94 55

88 115 102 .81 106 91 87 55
40 1 78 75 60 -2.35 62 37 49 50

88 80 72 -3.00 64 60 62 42
99 83 84 -2.61 75 64 87 70

41 2 75 81 62 -.67 73 73 87 65

84 89 76 -.97 72 51 70 60
96 81 80 -1.08 81 60 75 60

42 2 74 88 66 -3.00 59 51 53 42

84 112 94 -1.37 69 46 57 50

96 92 90 -1.51 77 64 75 50

43 1 76 83 64 -2.10 64 51 66 70

85 95 82 -.97 72 60 80 70
97 89 88 .25 86 100 105 65

44 1 72 72 54 -2.46 55 33 66 46
82 90 75 -1.96 64 60 75 42

94 89 86 -1.08 81 64 105 46

106
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9 10 11 12 13 14 15 16 17 18 19

56 70 64 67 44 60 51

73 72 76 88 52 60 69 1.4 1.5 1.7
70 81 72 102 65 60 68 2.2 3.0 2.6 2.1
50 68 57 45 65 60 27

63 76 53 45 90 65 44 1.7 1.7 1.5
82 94 57 61 99 71 64 1.9 3.2 2.3 2.7
39 52 79 55 61 53 41
44 58 79 55 69 60 72 1.3 1.2 1.6
56 55 68 64 56 55 65 2.6 3.6 2.2 2.4
73 58 72 79 48 65 69
78 64 76 88 69 65 54 2.7 2.6 2.6
99 64 107 102 65 90 68 4.9 4.3 4.9 4.4
66 58 72 79 82 49 29

78 64 88 79 78 77 57 1.7 2.0 1.6
87 81 79 102 86 85 66 3.7 4.9 4.7 4.0
50 68 53 64 99 44 30
78 81 61 58 94 71 27 1.7 1.5 1.5
92 72 93 94 86 55 60 3.0 2.5 2.8 2.5
66 58 107 67 69 55 60
70 72 107 71 56 55 74 1.8 2.2 1.8
92 108 107 102 86 106 72 3.9 3.2 4.0 4.0
50 50 68 102 78 77 48
50 58 83 84 86 55 57 1.4 1.4 1.6
73 88 83 102 44 53 63 2.7 2.7 2.0 2.2
82 108 64 79 69 55 27

87 94 79 84 73 65 46 1.9 2.2 1.7
87 108 107 79 94 74 60 3.9 4.6 3.3 3.8
53 64 76 55 48 55 63

66 88 83 58 69 106 31 1.7 1.5 1.5
78 61 107 71 78 106 71 3.9 4.3 3.4 4.9
52 61 68 71 52 68 66
66 94 88 75 65 68 67 1.7 1.7 1.3
78 101 107 84 78 71 68 2.2 3.0 2.2 2.1
42 64 76 55 56 51 75

70 64 88 67 56 53 62 1.4 1.6 1.6
82 101 107 84 99 60 2.7 3.9 3.0 3.2
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Subjects / Variables

Sex 1 2 3 4 5 6 7 8

1 2 68 69 49 -2.73 46 51 53 33
77 83 65 -2.29 63 73 49 46

88 92 82 -2.04 73 64 87 65

2 2 78 98 77 -1,60 67 69 66 55

97 101 100 -.16 91 96 87 87

3 2 72 103 74 -.64 67 51 36 88

79 90 72 -.92 71 69 80 82

90 94 86 -1.13 80 82 80 80

4 1 72 85 62 -.99 64 46 80 65

80 94 76 -.60 73 69 94 50

91 97 90 -1.02 81 82 105 70

5 1 70 94 66 -.98 60 42 80 95

79 98 78 -1.54 67 55 66 82

90 82 72 -2.47 69 69 80 82

6 1 80 100 80 -.60 73 64 70 50

89 114 102 -1.29 79 91 70 55

100 100 102 -.51 96 87 105 65

7 1 86 92 80 -.16 81 87 75 82

94 94 90 -1.56 76 87 87 70

105 87 94 -1.35 86 82 80 88

8 2 71 96 68 -.76 66 73 57 42

79 117 92 .02 78 87 57 46

90 110 100 .91 109 100 87 65

9 2 70 110 76 -.99 64 46 53 104

77 101 78 -.54 74 64 80 42

89 102 92 .16 95 87 94 55

10 1 75 87 66 -3.00 55 60 49 55

83 88 74 -1.37 69 64 75 50

94 89 86 -1.56 76 82 70 60

11 1 79 73 60 -3.00 55 37 44 46

87 78 70 -1.94 73 64 80 70

98 74 77 -1.13 80 64 70 65

12 1 77 76 60 -3.00 51 51 36 46

87 75 67 -3.00 64 69 53 50

98 74 75 2.47 69 78 70 65

13 1 77 86 67 -2.66 60 46 66 55

84 89 76 -1.19 70 64 105 82

95 88 86 -.81 84 78 105 104

1% 2 75 79 61 -3.00 57 33 44 38

82 80 67 -1.46 68 55 75 60

94 81 78 -1.88 73 78 70 65

15 1 77 76 60 -3.00 57 37 75 46

84 70 61 -1.46 68 60 75 60

96 68 68 -1.88 73 51 87 44

16 2 71 96 68 -.76 66 55 10 42

78 97 76 -.23 16 87 80 50

89 95 86 -.27 90 100 87 60
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9 10 11 12 13 14 15 16 17 18 19

44 44 57 55 31 44 42

59 72 53 61 56 85 67 1.3 1.3 1.6
82 72 61 71 90 68 77 3.0 4.3 2.8 4.7
63 58 AN 67 65 55 67

92 68 107 75 107 85 64 3.1 4.9 4.2 4.9
42 108 79 84 65 65

66 81 72 50 94 68 70 1.5 1.3 1.7

78 76 76 64 61 106 84 2.2 2.6 2.0 2.4
59 64 93 50 78 57 53

78 72 79 67 78 81 66 1.6 1.5 1.6
82 108 72 67 90 68 63 2.4 2.4 2.6 2.5
59 64 27 45 86 60 62

63 61 72 4i 86 107 69 1.5 1.5 1.3

73 88 61 45 82 65 70 1.8 2.5 1.8 ''..1

82 61 72 102 82 81 57

87 76 57 102 82 62 68 1.8 1.7 1.7

99 88 64 102 94 95 72 3.3 3.6 3.5 4.9
87 81 107 71 65 95 61

73 76 107 67 69 60 70 1.5 1.4 1.8

82 88 107 71 90 85 79 2.6 1.9 1.5 1.0-

63 61 64 75 82 74 54

92 101 68 102 82 81 62 1.8 2.4 1.6

82 108 107 102 86 106 3.9 4.6 3.5 4.7

82 50 57 71 56 74 58

82 68 68 102 56 106 52 1.7 1.4 1.2

87 81 107 102 86 106 67 2.7 3.2 2.8 4.0
47 55 72 61 48 49 62

66 76 107 64 69 60 82 1.4 1.5 1.2

78 94 76 67 78 90 74 3.2 3.6 3.4 4.0

39 47 68 94 61 57 55

59 72 107 88 48 85 28 1.0 1.1 1.3

92 108 107 94 82 65 61 1.0 1.7 1.8 1.1

47 44 49 71 56 49 58

59 50 64 88 90 60 70 1.1 1.2 1.2

73 64 46 94 69 68 76 1.6 2.0 1.8 1.3

53 52 61 94 61 57 65

70 61 34 102 73 62 79

66 68 83 102 99 62 78 2.0 2.6 1.9 2.3

56 58 83 61 82 51 56

66 68 76 67 86 62 62 1.4 1.9 1.3

87 80 83 75 73 57 76 3.0 3.2 2.8 3.4

50 47 57 55 44 62 37

59 61 76 55 90 57 58 1.0- 1.2 1.2

73 72 76 67 61 53 71 1.9 1.9 2.0 1.0-

70 68 57 102 61 55 79

81 72 64 102 65 62 73 1.7 1.8 1.6

92 101 57 102 86 85 66 2.2 1.9 2.2 2.7



Group II - ITA plus One Year PLDK (cont.)

Subjects / Variables

Sex 1 2 3 4 5 6 7
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8

17 1 73 74 56 -3.00 50 33 66 70
82 74 63 -2.18 63 42 70 38

93 71 68 -3.00 62 28 70 46
18 2 78 77 62 -2.53 61 46 66 46

85 105 90 -1.51 67 69 75 65
96 90 88 -.27 90 69 80 76

19 1 74 85 64 -2.58 54 42 66 50
83 89 75 -.88 73 55 70 50

106 79 86 -2.53 68 82 80 55

20 2 70 76 55 -3.00 42 28 62 50
77 69 55

89 67 62 -3.00 52 33 70 65
21 1 79 78 63 -1.66 66 46 66 55

88 76 69 -.05 83 73 87 76

97 95 94 -.11 91 82 105 82

22 1 77 83 65 -2.53 61 69 62 38

86 89 78 -.97 72 60 57 65
97 80 80 .11 94 78 94 70

23 2 79 93 74 -1.97 64 37 80 76

88 104 92 -.54 86 51 75 104

100 100 102 -1.17 88 82 75 76

24 2 77 91 71 -2.91 59 33 70 50

86 87 76 -1.51 67 51 70 65

98 99 84 -1.88 71 69 87 55

25 2 80 75 62 -2.72 60 55 62 5f

87 72 65 -1.78 65 64 62 65

99 70 72 -2.15 71 69 62 60
26 2 76 78 61 -2.97 58 69 66 60

85 80 70 -1.55 67 60 70 95
97 72 72 -2.15 71 78 66 76

27 2 69 f4 47 -3.00 45 51 32 35

78 70 57 -3.00 54 28 57 42

90 65 61 -3.00 58 37 75 38

28 1 71 99 70 -1.50 61 73 57 76

78 91 72 -1.79 66 60 75 76

90 92 84 -1.61 76 73 94 76

29 2 78 80 64 -1.48 67 42 87 46

86 97 84 -.88 73 51 75 70

97 89 88 .11 94 87 66 88

30 1 69 87 61 -3.00 49 33 36 46

78 97 76 -1.60 67 46 A4 53

90 94 86 -1.45 77 73 57 82

31 1 78 62 51 -3.00 41 37 32 30

88 61 56 -3.00 54 42 32 46

99 62 64 -3.00 69 51 75 50

32 2 72 94 68 -.47 68 73 62 76

82 73 62 -1.64 66 60 70 81

93 84 80 -.86 83 100 80 88
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9 10 11 12 13 14 15 16 17 18 19

42 61 42 45 52 44 32
59 64 49 67 99 68 73 1.3 1.2 1.3
73 88 61 67 69 53 69 1.8 1.0 1.9 1.0
56 64 31 102 56 77 29
66 76 53 102 44 51 69 1.3 1.8 1.5
87 88 107 102 78 95 70 1.6 1.6 2.0 1.0
56 58 64 45 44 55 47
66 81 72 102 107 60 66 1.2 1.4 1.7
73 64 107 50 78 57 69 1.7 2.7 2.0 1.9
37 47 42 41 52 29 27

38 1.3 1.2 1.6
39 55 38 55 44 65 42 1.5 1.6 2.0 2.0
66 68 76 84 86 55 63
92 94 68 88 103 77 70 3.2 2.9 3.0
99 81 107 1.02 86 81 81 3.9 4.6 4.4 4.0
63 61 68 75 48 60 32
73 94 68 102 40 106 72 i.5 1.4 1.7
78 76 88 102 103 106 70 1.9 2.2 2.1 1.8
82 79 42 84 56 53 69
94 72 107 94 56 106 80 1.9 1.9 1.6
78 72 107 75 94 106 84 2.9 3.6 4.2 4.9
56 55 79 55 56 65 60
73 68 83 61 78 62 53 1.2 1.2 1.5
82 64 107 67 86 57 85 1.8 1.4 2.2 1.0
66 52 107 55 65 46 79
73 52 83 75 56 60 89 1.3 1.4 1.1
73 64 88 79 73 74 93 1.9 2.1 2.0 1.8
53 64 61 64 48 46 23
66 101 64 64 31 71 35 1.3 1.2 1.5
78 94 33 55 52 74 70 1.2 1.6 1.7 1.0
29 31 53 71 61 53 77
47 52 46 61 56 90 66 1.3 1.3 1.3
53 % 72 72 52 61 57 90 1.5 1.6 1.5 1.0
47 68 46 64 73 55 54
73 76 68 58 56 57 89 1.6 1.5 1.4
66 81 107 67 78 65 85 1.7 2.3 2.3 2.3
78 76 79 67 73 62 58
78 81 107 79 73 65 80 3.6 1.7 1.2 1.6
82 108 107 102 99 90 84 2.2 2.3 1.9 2.0
53 44 53 52 65 51 39
65 68 107 67 82 65 81 1.3 1.3 1.6
66 68 88 75 82 106 77 1.9 1.8 2.1 1.0
30 36 27 61 44 55 42
29 58 49 84 74 51 62
70 61 57 102 90 65 67 1.6 1.5 1.9 4.9
56 58 107 52 86 68 83
70 76 76 52 73 55 80 1.6 1.2 1.7
70 88 79 94 73 85 76 1.6 2.1 1.6 1.8



Group II - ITA plus One Year PLDK (cont.)

Subjects / Variables

Sex 1 2 3 4 5 6 7 8

33 1 72 91 66 .95 79 64 96 70

80 105 84 1.26 90 78 94 82
92 116 108 1.77 112 96 105 94

34 1 78 96 75 -1.16 69 42 57 88
88 99 88 -.97 82 73 44 104

99 93 94 .27 97 87 75 104

35 2 74 69 53 -2.01 58 55 62 60
83 75 64 -2.86 56 28 57 50
95 67 66 -3.00 62 28 52 70

36 2 79 75 61 -3.00 56 28 53 50
87 67 61 -3.00 63 42 '5 55

99 70 72 -2.85 66 '33 87 55

37 2 78 97 76 -1.16 69 46 87 88

88 104 92 -.16 91 55 87 76

99 107 108 -.59 86 64 105 104

38 1 75 87 66 -2.97 58 46 66 82

85 74 65 -.52 77 82 75 70

96 85 84 -2.04 72 78 75 76

39 2 76 63 64 -3.00 53 37 53 60
86 87 76 -2.05 64 33 57 60

97 70 70 -3.00 64 37 62 60

40 2 77 73 58 -3.00 57 37 54 55

84 74 64 -2.14 62 55 42 66

96 64 64 -3.00 64 51 94 55

41 2 70 100 70 -1.38 62 87 49 55

79 98 78 .52 84 91 70 46

92 89 84 -.22 78 105 75 88

42 1 75 103 77 -.43 78 82 75 82

83 119 98 -.52 77 8? 94 70

84 100 96 -.05 92 100 87 88

43 1 72 77 57 -1.85 65 70 57 65

80 93 75 -.48 74 69 105 70

92 85 80 -.48 87 69 87 60

44 1 79 101 80 -.60 73 55 70 88

88 87 78 -1.77 74 69 80 104

100 90 92 -1.47 85 96 94 104

112



113

9 10 11 12 13 14 15 16 17 18 19

78 64 107 67 78 81 68

92 72 107 88 82 95 83 1.7 1.9 1.7

92 108 107 102 107 106 91 3.7 4.3 3.4 3.4

70 50 107 102 44 81 45

73 58 83 102 94 77 92 1.6 1.3 1.2

87 108 107 102 73 57 91 1.6 1.7 2.2 1.0-

50 47 53 84 52 60 36

53 47 61 67 61 59 64 1.2 1.1 1.1

73 76 88 58 69 65 68 1.5 1.6 1.7 1.0

47 52 19 55 78 46 63

53 68 83 64 78 51 70 1.2 1.2 1.3

73 88 68 58 94 53 69 1.4 1.6 1.9 1.0

60 81 57 75 69 68 70

70 88 107 102 99 85 85 1.5 1.4 7.5

87 88 93 61 99 90 73 2.0 3.4 2.0 2.0

47 52 57 61 73 53 62

78 58 107 79 82 74 68 1.7 1.5 1.5

87 88 68 64 94 49 1.7 2.2 2.1 2.3

44 58 57 50 65 51 78

59 58 107 67 69 60 81 1.0 1.2 1.3

70 88 68 52 56 85 65 1.9 1.5 2.2 1.0

47 52 72 55 86 51 65

53 70 61 71 73 62 64 1.3 1.4 1.3

63 76 38 58 86 65 68 1.7 1.0 i.9 1.0

78 72 34 50 69 65 81

87 72 107 75 90 85 87 1.7 1.7 1.6

87 106 88 79 86 81 73 2.9 3.9 3.0 4.0

87 61 107 88 52 85 65

82 68 79 94 56 77 68 1.5 1.3 1.4

78 68 107 102 86 90 81 2.9 2.8 3.2 2.3

56 52 64 102 56 51 57

73 64 57 102 73 57 66 1.8 1.8 2.0

78 81 107 102 86 65 76 3.0 4.3 3.0 4.4

66 81 68 102 78 55 74

82 94 107 67 44 62 72 1.9 2.0 1.9

78 81 72 84 99 71 85 3.1 3.2 2.3 2.4



Group III - ITA plus Two Years PLDK

114.

Subjects / Variables

Sex 1 2 3 4 5 6 7 8

1 2 74 61 48 .14 79 73 62 104

83 66 57 -2.73 57 37 49 42

94 72 70 -2.31 70 46 62 50
2 2 78 86 68 -2.47 62 28 75 46

86 88 77 -1.10 /1 64 94 55

98 83 84 -2.15 71 64 87 88
3 2 68 95 65 -1.32 57 28 57 60

77 88 69 -1.48 67 55 53 65

89 93 84 -2.80 66 60 53 82

4 2 73 86 64 -1.61 60 51 44 46

82 78 66 -2.50 59 42 73 33

94 76 74 -3.00 62 42 80 46

2 78 84 67 -1.66 66 60 70 76

87 98 86 -1.88 73 96 57 76

99 101 102 -.75 84 96 70 82

6 1 78 82 65 -2.72 60 36 80 55

87 75 67 -2.09 63 60 80 60

99 71 73 -1.61 76 60 105 70

7 1 75 97 73 -1.04 70 64 75 55

85 95 82 -.92 73 78 80 76

97 94 92 -.65 85 96 105 70

8 1 79 101 80 -.60 73 55 70 88

88 87 78 -1.77 74 69 80 104

100 90 92 -1.47 85 96 94 104

9 2 78 103 80 -1.66 66 51 105 50

85 90 78 -1.01 72 51 87 55

98 98 98 -2.26 70 78 62 70

10 2 70 94 66 -.02 71 55 75 70

77 91 71 -1.10 70 51 70 46

89 88 80 -1.56 76 64 66 38

11 1 74 91 68 -2.12 57 46 49 55

83 98 82 -.16 81 60 70 82

95 82 80 -1.72 75 78 75 60

12 1 74 85 64 -.59 67 42 62 70

83 85 72 -1.78 65 46 49 63

95 76 74 -1.61 76 73 75 60

13 2 70 92 65 -1.10 64 33 44 60

79 84 68 -.36 75 33 53 55

91 73 69 -1.77 74 46 70 50

14 1 69 77 55 -3.00 41 37 53 35

78 76 61 -3.00 54 33 57 50

90 65 61 -3.00 62 37 75 35

15 2 79 82 66 -3.00 55 28 80 42

86 72 64 -1.87 64 46 75 70

98 74 75 -3.00 64 60 80 46

16 1 71 99 70 -1.72 60 46 40 46

79 84 68 -1.78 65 60 84 65

-1:34 78 87 87 65



115

9 10 11 12 13 14 15 16 17 18 19

78 108 68 102 90 53 50

42 94 79 61 69 49 65 1.6 1.2 1.5
56 94 107 58 90 81 45 1.7 1.6 1.9 1.0-
70 76 72 67 44 62 57

73 88 64 75 69 71 65 2.0 1.3 1.8
87 88 49 67 78 60 69 2.5 2.8 2.4 2.5
59 64 83 55 48 51 87

73 68 72 88 99 49 71 1,6 1.5 1.8

82 68 79 52 73 60 80 3.7 1.7 1.7 3.0
50 72 49 102 52 71 38

66 55 61 75 73 55 67 1.4 1.4 1.7

73 68 46 58 86 55 75 2.4 2.1 1.9 2.3
66 64 42 75 73 74 49
82 31 68 71 78 65 75 3.2 2.5 2.8
87 94 79 75 99 81 64 4.6 3.9 2.4 3.0
44 50 81 67 56 60 74

56 81 68 71 48 46 58 1.8 1.7 1.7

70 76 79 67 73 106 69 2.8 1.8 2.5 2.1
82 47 68 67 82 95 59

92 68 64 64 90 62 81 1.7 1.2 1.8

99 101 68 75 73 106 69 2.4 3.0 1.9 2.3
66 81 68 102 /8 55 74

82 94 107 67 44 62 72 1.9 2.0 1.9

78 81 72 84 99 71 85 3.1 3.2 2.3 2.4

78 81 53 102 44 51 64

73 68 79 102 65 57 72 1.6 1.7 1.6

82 72 61 61 94 65 65 2.8 2.9 2.5 3.4

70 44 57 102 69 85 64

82 64 42 102 82 62 74 1.7 1.5 2.,(.'

82 72 83 102 94 60 63 2.0 2.9 2.2 2.2

50 50 53 79 69 57 52

70 68 107 102 99 53 80 2.4 1.6 1.8

87 108 64 75 82 65 84 2.2 2.2 1.8 2.1

59 64 76 102 56 53 80

78 58 49 102 44 65 58 1.8 1.3 1.7

82 81 68 102 65 55 59 2.3 2.4 2.2 2.4

50 76 61 88 69 85 64

53 64 64 102 103 106 72 1.9 1.5 1.7

78 108 107 102 56 55 75 2.5 3.6 2.3 2.9

37 31 42 47 73 29 32

53 68 57 61 52 46 29 1.0- 1.2 1.1

46 55 88 67 82 65 73

56 61 49 75 48 51 63

53 64 64 84 69 60 61 1.2 1.1 1.5

63 68 61 102 52 55 76 2.2 2.4 1.9 2.6

56 64 57 102 40 51 35

70 65 79 102 56 60 67 1.3 1.4 1.8

92 61 68 102 86 65 72 1.9 1.6 2.3 2.1



Group III - ITA plus Two Years PLDK

Subjects / Variables

(cont.)

Sex 1 2 3 4 5 6 7 8

3.7 2 75 93 70 .53 76 96 94 65
83 77 66 -.52 77 91 75 70
94 92 88 -.81 84 96 57 60

18 2 74 85 64 -.59 67 42 62 70
83 85 72 -1.78 65 46 49 65
95 76 74 -1.61 76 73 75 60

19 1 75 75 58 .14 79 73 75 55

83 95 80 -2.73 57 73 80 60
94 81 78 -2.31 71 91 105 60

20 2 72 86 63 -1.41 68 73 87 104
82 81 68 -1.37 69 42 70 76

98 81 82 -1.24 79 78 66 104
21 1 74 73 56 -2.69 53 37 66 42

84 80 69 -2.09 63 55 62 42
94 77 75 -2.04 72 55 80 70

22 2 72 82 60 -1.90 58 73 57 50
81 81 67 -1.69 66 55 66 35

92 91 85 -.48 87 64 66 82

23 1 70 89 63 -.08 71 46 87 88

79 90 72 -.67 73 60 84 65
91 95 88 -1.51 77 46 75 76

24 2 72 94 68 -.08 71 73 75 65
79 87 70 -.73 72 82 75 88
91 118 108 -.59 86 82 75 65

25 1 71 72 53 -3.00 49 46 44 70

78 69 56 -2.53 61 33 87 42

89 76 70 -3.00 58 37 94 82

26 2 74 70 54 -3.00 48 46 32 35

82 68 58 -2.46 60 51 87 65

94 87 84 -1.94 73 60 53 65
27 2 76 83 64 -2.35 62 60 62 82

84 86 74 -2.14 62 60 80 46

96 94 92 -.97 82 78 66 76

28 1 68 99 67 -1.50 61 46 66 76

77 107 82 -.36 75 73 62 82

88 108 96 -.16 91 105 94 104

29 2 71 86 62 -1.50 61 42 66 70

78 87 69 -2.41 62 55 75 42

85 78 77

30 2 69 102 70 -1.10 64 46 45 82

78 103 80 -1.60 67 60 66 55

90 99 90 -.59 86 82 87 70

31 1 76 87 67 -2.16 63 69 70 60

84 94 80 -1.10 71 73 66 55

95 103 98 -.16 91 114 107 104

32 2 70 87 62 -.70 66 42 57 46

79 93 74 -.36 75 64 87 55

91 102 94 -.91 82 87 105 60

116
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9 10 11 12 13 14 15 16 17 18 19

66 81 76 61 65 95 25

82 94 107 67 90 53 1.8 1.6
70 68 107 88 94 111 73 3.5 4.9 4.2 4.4

59 64 76 102 56 53 80

78 58 49 102 44 65 58 1.8 1.3 1,7
82 81 68 102 65 55 59 2.3 2.4 2.2 2.4

50 36 45 64 40 74 50

66 64 83 75 99 53 65 1.6 1.2 1.5

82 76 107 102 90 90 45 1.7 1.6 1.9 1.0-

53 76 64 61 48 62 40

87 81 68 45 99 71 58 1.3 1.8 1.6

70 72 107 55 90 106 67 2.7 3.9 2.6 4.0
42 58 41 53 86 42 32

63 68 72 55 61 77 34 1.6 3.3 1.5

73 88 107 64 78 60 62 1.4 1.9 1.8 1.3

50 47 45 50 107 51 72

70 64 79 67 90 65 69 1.1 1.5 1 5

78 81 107 67 86 90 87 3.5 4.6 3.0 3.2

66 58 68 102 '..1 60 27

66 58 83 71 94 77 67 1.6 1.3 1.4

87 68 107 67 103 74 81 3.2 3.9 2.5 2.6

66 76 61 71 94 65 37

82 76 83 67 48 71 65 1.8 2.8 1.7

87 76 107 102 69 106 91 3.7 2.9 3.2 3.0

37 44 46 55 52 51 37

53 64 61 61 44 106 26 1.4 1.1 1.1

70 68 68 30 65 57 57 1.2 1.6 1.1 1.0-

42 76 27 55 61 53 69

50 58 49 64 56 60 52 1.0 1.0 1.3

78 72 107 71 78 62 56 1.4 1.5 2.1 1.0-

53 52 38 84 74 57 30

56 47 61 79 69 71 35 1.7 1.7 1.4

8? 68 107 79 94 90 66 4.9 4.3 2.4 4.2

56 55 49 102 52 55 37

87 64 83 84 82 71 48 1.7 2.5 2.0

87 72 107 75 94 68 78 4.9 4.9 4.7 3.4

63 58 53 67 90 49 71

63 58 68 67 78 53 68 1.1 1.4 1.4

71 1.6 2.6 1.8 1.8

70 88 4A 84 56 55 28

73 61 79 64 73 68 67 1.7 2.1 1.3

99 76 107 84 82 57 71 4.2 4.6 2.6 4.4

63 101 61 64 48 51 55

70 72 83 67 73 81 68 2.9 2.8 2.5

82 61 107 84 69 90 80 4.9 4.3 3.3 4.2

63 94 88 71 90 55 63

82 108 68 102 82 53 67 1.8 2.1 1.5

82 108 64 94 86 71 53 4.6 4.3 3.8 4.4



Group III - ITA plus Two Years PLDK (cont.)

Subjects / VariF .es

Sex 1 2 3 4 5 6 7 8

33 1 72 93 67 -.42 68 73 80 65

80 91 74 -.48 74 60 75 50

91 103 92 -.97 82 64 94 50

34 2 70 95 67 -.19 70 78 57 65

80 94 76 -1.35 68 73 75 65

91 93 86 .00 93 55 80 70

35 2 71 89 64 -1.50 58 60 75 60

79 94 75 -1.23 69 55 87 65

89 93 82 -1.97 75 73 87 70

36 1 78 69 56 -3.00 50 46 62 42

88 58 54 -2.69 69 64 105 35

99 62 64 -3.00 69 51 75 50

17 1 70 84 60 -2.35 55 46 66 104

79 78 63 -2.53 61 55 40 88

92 92 84 -2.37 69 51 75 95

38 1 90 78 72 -3.00 61 46 57 46

98 75 76 -2.61 7.5 73 94 60
106 87 86 -1.29 87 135 105 70

39 1 78 103 80 -1.97 64 64 75 88

87 95 84 -1.40 78 82 87 70

97 119 118 .43 99 105 87 82

40 1 71 89 64 -2.01 57 37 70 46

79 87 70 -2.04 64 60 80 46

91 81 76 -1.67 75 46 66 50
41 1 76 97 72 -2.86 52 28 49 55

83 83 70 -1.33 69 64 66 76

93 91 86 -.81 84 64 94 70

42 2 75 71 55 -3.00 54 28 66 60

83 80 68 -1.64 66 42 75 46

94 79 76 -1.13 80 69 75 82

43 1 73 91 67 -1.38 62 46 75 82

83 101 84 -1.15 71 55 87 95

95 88 86 -.59 86 73 87 82

44 1 69 90 63 -2.24 56 33 66 60

79 90 70 -1.66 66 33 80 60

91 84 78 -1.29 79 60 80 70
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9 10 11 12 13 14 15 16 17 18 19

63 52 (1 88 99 55 46
73 52 107 94 32 85 59 1.8 1.8 1.8
92 68 107 102 78 106 70 3.3 3.2 2.6 2.9
66 52 57 102 52 85 54
70 68 61 102 61 55 48 1.1 1.9 1.6
82 88 107 102 86 106 64 3.5 3.9 2.6 4.4
70 55 64 43 52 55 55
63 72 88 52 69 81 61 1.4 1.4 1.5
87 64 88 58 73 90 72 2.2 2.8 2.6 2.3
29 31 46 94 56 53 48
53 64 83 102 94 53 51
70 61 37 102 90 65 67 1.6 1.5 1.9 4.9
47 72 38 50 52 40 48
56 76 68 58 44 65 64 1.5 1.6 1.3
78 61 107 58 65 62 73 2.5 3.4 3.2 4.0
73 64 76 61 48 65 69
73 72 107 71 90 60 67 1.3 1.0 1.1
92 94 107 102 73 65 81 1.9 3.6 2.6 2.6
70 61 72 94 48 38 45
82 68 79 102 78 60 60 3.2 2.6 2.6
87 81 107 102 90 81 93 4.9 4.3 3.3 4.7
63 58 61 67 44 60 52
70 55 49 79 90 55 72 1.2 1.2 1.3
82 72 107 102 94 68 73 2.9 3.2 2.6 3.2
50 58 57 61 52 51 36
70 69 72 55 90 74 35 1.6 1.7 1.5
78 88 107 61 99 106 64 2.7 4.6 2.7 3.8
39 55 61 58 69 51 36
59 88 79 67 69 71 51 1.1 1.2 1.2
73 76 107 94 65 85 66 2.0 3.6 2.5 2.2
53 58 88 67 44 53 74
78 72 63 71 69 53 70 1.4 1.4 1.5
92 88 107 79 86 95 69 2.3 3.0 2.0 2.6
47 52 27 79 56 74 50
66 GO 79 75 65 62 53 1.4 1.0 1.1
87 61 107 102 61 85 80 2.2 3.2 1.8 2.6



Group IV - WIC ONLY

Subjects / Variables

Cex 1 2 3 4 5 6 7 8

1 2 72 39 65 -.59 6i 51 70 70

80 87 71 -1.64 66 51 80 82

91 92 86 -.75 82 60 105 82

2 2 80 86 70 .02 78 60 75 65

87 93 82 -1.56 76 69 75 60

98 91 92 -.59 86 91 94 65

3 2 73 79 59 -1.27 63 87 57 70

82 81 68 -1.24 70 87 70 60

93 86 82 -1.56 76 100 75 46

4 2 71 85 61 -3.00 57 33 36 70

80 81 66 -.92 73 37 75 95

96 -2.04 72 82 80 76

5 2 67 83 57 -.45 64 51 57 46

76 109 82 -.36 75 60 67 46

88 108 96 -.70 85 100 62 50

6 1 78 91 72 -.48 74 87 75 60

87 100 88 -1.61 75 60 80 76

99 103 104 -.43 88 73 94 76

7 2 73 99 72 -.25 69 78 53 82

80 100 80 -.38 79 87 80 70

92 98 92 -1.88 73 78 105 65

8 2 74 74 55 -1.91 65 69 75 50

83 80 68 -1.91 64 69 80 50

95 76 74 -1.77 74 69 80 46

9 1 69 87 61 -2.01 58 46 62 104

78 89 70 -.73 72 78 57 82

90 101 92 -.86 83 78 75 70

10 1 78 79 63 -3.00 53 33 57 50

87 73 66 -2.96 65 28 87 55

99 69 71 -2.31 70 28 87 42

11 2 78 72 58 -2.85 59 51 70 38

87 i3 66 -1.88 73 69 70 50

99 76 76 -2.26 70 42 87 35

12 1 71 102 72 -1.10 64 91 44 42

85 83 72 .70 84 64 80 76

90 106 96 -.27 90 82 105 82

13 1 72 77 57 -2.41 55 27 53 38

81 76 b3 -2.18 62 33 44 35

93 80 76 -2.80 66 55 66 42

14 2 73 71 54 -3.00 46 37 49 46

82 77 65 -2.73 57 33 70 38

89 79 72 -3.00 59 55 57 46

15 2 78 80 64 -1.91 65 64 57 55

87 82 73 -2.96 65 78 70 38

97 86 86 -.43 78 60 75 76

16 1 73 80 60 -1.72 60 37 66 50

82 81 68 -3.00 54 33 57 46

93 79 76 -2.90 66 28 87 50

110_,
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9 10 11 12 13 14 15 16 17 18 19

53 72 64 67 48 71 68
73 72 107 55 56 49 67 1.4 1.2 1.3
78 72 107 71 78 106 82 2.0 1.7 1.9 1.8
92 88 68 79 82 106 64
82 72 93 67 73 106 68 1.8 1.8 1.5
99 68 107 71 90 90 72 2.3 2.4 2.7 3.6
70 72 49 61 56 51 64
73 72 93 58 69 60 68 1.9 1.9 1.7

70 68 93 71 94 74 72 2.9 4.3 3.7 4.9
50 58 57 71 48 77 27

63 68 83 88 52 106 66 1.4 1.4 1.7

50 68 61 68 86 74 71 2.0 1.5 1.7 1.0
66 47 49 102 40 74 1,0

70 52 93 102 78 68 65 1.3 1.4 1.7

87 72 83 102 94 81 64 1.8 1.5 1.6 1.6
70 68 61 102 103 60 63
66 61 88 84 69 106 1.6 1.4 1.6
/8 72 107 102 90 95 66 1.b 2.1 2.7! 2.4

82 68 72 71 61 68 25
87 72 83 75 61 106 61 2.9 3.1 3.0
92 72 72 75 86 51 28 4.6 4.3 4.7 4.9
66 61 72 61 86 53 26

/3 68 49 55 65 68 53 1.6 1.4 1.3

78 72 83 71 66 85 40 2.7 3.4 2.7 4.2
56 44 57 55 56 57 34

87 61 88 61 94 62 70 1.3 1.1 1.3
92 82 107 67 94 77 76 1.9 1.5 1.6 1.0-
66 72 49 55 69 31 26
70 61 79 71 65 68 52 1.1 1.2 1.4

87 68 64 75 99 81 70 1.9 1.6 3.8 1.0
63 72 49 67 61 55 48

82 16 79 75 86 74 59 1.3 1.1 1.3
06 108 68 94 99 55 73 1.7 3.0 2.7 .7

70 88 57 67 52 62 35

32 76 107 88 36 106 57 1.8 1.8 1.7

92 94 107 71 103 85 63 2.2 2.7 3.3 3.8
47 58 76 61 69 55 36

63 68 61 71 94 74 70 1.6 1.4 1.3
73 72 53 67 83 62 62 1.9 2.2 1.9 2.0
34 50 38 67 69 29 68

56 (1 61 71 69 51 72 1.1 1.0- 1.5
5S 72 49 52 69 65 72 1,9 1.7 1.6 1.6

50 58 72 67 56 106 27

70 72 57 94 69 51 58 1.4 1.1 1.1
82 108 72 88 90 68 59 1.8 2.2 1.3 1.6

53 72 64 47 65 74 66

59 61 46 55 56 55 69 1.2 1.0 1.1

63 72 49 61 78 106 69 1.7 1.5 1.7 1.0-



Subjects / Variables

Group IV - WIC ONLY (cont.)

Sex 1 2 3 4 5 6 7 8

17 2 77 86 67 -1.97 64 55 75 55

86 77 68 -1.10 71 73 70 70

96 81 80 -.70 85 69 84 95
18 1 67 73 51 -3.00 45 33 49 33

76 67 53 -3.00 47 51 57 42

88 71 64 -3.00 56 37 70 55
19 1 75 91 69 -2.29 63 60 75 55

84 83 71 -.97 72 51 87 76

95 108 104 -.16 91 78 87 76

20 1 78 96 75 -1.48 67 55 66 70

87 105 92 -.75 84 82 87 104

98 106 106 -.32 97 96 105 104

21 1 72 103 74 -1.61 60 51 53 76

81 104 84 -.92 73 73 87 88

92 98 92 1.24 112 91 105 70

22 2 71 91 65 -.81 66 26 80 50

81 98 80 -1.15 72 46 70 55

92 94 88 -1.72 75 55 70 60
23 1 72 97 70 -.30 69 78 62 65

81 93 76 -1.19 70 55 66 55

92 85 80 -1.83 74 64 75 50

24 1 67 82 56 -2.35 55 33 44 46
77 78 62 -2.85 59 55 62 35

8' 75 69 -3.00 65 60 66 52

25 2 :i 76 62 -1.91 64 33 66 60

88 77 70 -2.26 70 33 49 76

99 74 76 -1.23 88 64 75 88

26 2 69 69 50 -3.00 46 28 44 35

78 70 57 -3.00 44 28 40 30

88 72 67 -3.00 53 55 80 30

27 1 74 91 68 -1.67 60 42 66 65
81 77 64 -2.27 61 64 87 65

92 82 78 -1.08 81 78 105 70

28 1 74 79 60 -2.72 60 51 80 55

84 79 68 -.83 74 Si 94 46

95 83 82 -.91 82 66 87 70

29 2 72 89 65 -1.04 64 78 75 38

82 97 80 -.56 77 96 66 50

93 103 98 -.16 91 100 70 50

30 1 77 90 70 -.79 72 60 94 70

87 88 78 -1.99 72 78 75 65

98 110 110 -.97 82 82 91 94

31 1 68 97 66 -1.27 63 42 57 50

78 97 76 -1.91 65 55 75 55

89 100 90 -1.45 77 60 75 65

32 2 73 76 57 -3.00 54 37 62 38

83 77 66 -1.87 64 64 57 46

94 7J 73 -2.47 69 60 75 42



c.
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9 10 11 12 13 14 15 16 17 18 19

59 55 76 71 69 65 47

66 64 72 88 78 68 62 1.3 1.4 Inc.

82 108 72 67 99 62 71 1.9 2.4 2.2 2.0
42 61 61 41 44 42 20

53 55 53 50 61 40 44 1.0- 1.0- 1.1

59 68 49 52 61 51 76 1.6 1.5 1.7 1.0-
53 68 68 67 73 51 50

59 68 79 94 90 65 64 1.8 1.1 1.5

73 108 76 102 107 87 73 3.1 3.9 3.3 3.0
70 64 93 50 65 77 86

78 68 76 102 86 65 66 2.1 2.5 1.9

87 108 107 102 78 68 72 3.0 4.3 3.2 3.4

63 61 72 84 44 53 54

73 64 72 64 86 68 63 1.4 1.5 1.5

108 108 93 102 107 85 74 2.7 3.0 2.4 2.2
70 61 83 79 48 85 80

78 76 107 94 82 57 80 1.6 1.6 1.6

108 76 107 79 86 60 80 2.7 3.0 2.8 2.6

87 94 68 75 61 53 52

82 68 76 84 82 68 64 1.4 1.5 1.6

82 64 79 75 94 81 38 1.8 1.8 1.9 1.0-
44 61 46 64 86 62 10

59 94 31 64 86 53 34 1.4 1.4 1.5

59 94 53 71 82 57 45 1.7 2.0 2.1 1.0-

50 81 76 102 61 55 43

78 68 93 102 73 65 61 1.9 1.9 1.5

87 81 107 102 90 81 70 2.9 4.3 3.3 3.6

42 52 57 37 48 60 24

47 55 46 50 48 46 47 1.4 1.1 1.0

66 72 27 56 61 38 59 2.2 2.9 2.3 3.2

44 66 57 94 61 51 55

66 58 49 75 40 53 58 1.1 1.0 1.1

73 64 46 102 86 106 75 1.7 1.9 2.3 1.1

44 55 57 94 61 57 51

63 68 57 102 82 85 69 1,3 1.4 1.5

82 64 107 102 111 62 90 2.2 2.3 1.7 1.6

70 76 64 84 52 49 74

87 108 57 102 73 55 66 1.9 3.6 1.3

8? 94 107 102 /8 106 79 2.3 4.6 3.8 3.8

66 61 88 58 90 77 70

87 72 64 55 82 85 77 1.2 1.4 1.5

87 101 79 61 90 81 91 1.9 2.3 1.6 1.9

56 68 76 79 82 S3 48

66 72 57 88 69 53 56 1.5 1.7 1.1

87 88 83 79 87 77 77 2.4 3.0 2.1 2.1

50 68 53 55 65 53 72

53 88 72 61 86 60 44 1.3 1.1 1.7

66 94 107 75 56 62 77 1.9 2.6 2.0 2.3



Group IV - WIC ONLY (cont.)
324

Subjects / Variables

'.;ex 1 2 3 4 5 6 7 8

33 1 77 103 79 .20 80 82 70 65
87 105 92 -.65 85 78 70 70

99 95 96 .97 97 100 105 82

34 2 75 79 61 -3.00 56 33 49 46
83 83 70 -2.09 63 33 75 42

95 85 83 -1.94 73 69 70 35

35 2 69 99 68 -.64 67 55 94 55

78 93 73 -1.91 65 64 66 42

90 99 90 -2.04 72 91 80 70
36 2 79 67 5) -3.00 55 37 40 38

89 76 70 -1.99 72 69 40 65
101 72 75 -2.31 78 96 87 55

37 1 78 84 67 -1.79 66 51 105 70

87 73 66 -1.83 74 51 75 65
99 85 86 -1.08 81 78 94 76

38 1 80 86 70 -.98 71 37 94 46

88 92 82 -2.80 66 31 66 55

100 84 86 -2.01 80 73 105 82

39 1 72 103 74 -.54 74 73 75 65

82 92 76 .07 84 '16 105 50

94 100 96 -1.24 79 100 87 42

40 2 74 76 58 -3.00 46 28 44 50

84 75 65 -2.82 57 33 70 50

96 67 67 -3.00 62 28 57 35

41 2 78 91 72 -1.48 67 55 62 50

88 81 73 -2.04 72 69 62 42

99 87 88 -1.88 73 69 75 46

42 1 75 78 60 -3.00 47 33 40 50

84 66 58 -2.64 58 60 80 42

95 71 70 -2.68 58 42 80 76

43 1 75 81 62 -.92 71 42 66 76

84 86 74 -1.15 71 42 87 88

95 81 80 -.22 90 37 66 104

44 2 69 103 71 -.30 69 82 57 104

78 105 82 .64 84 73 75 70
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9 10 11 12 13 14 15 16 17 18 19

73 68 107 75 82 81 62
92 76 107 71 78 81 70 1.7 1.7 1.6
92 64 107 94 90 106 85 3.1 3.6 3.1 2.6
39 64 64 61 56 77 36
56 88 53 102 56 53 60 1.8 2.0 1.6
70 88 68 102 90 57 72 2.6 3.4 2.7 2.7
63 52 93 75 78 55 77

70 55 107 64 65 62 69 1.9 2.3 1.6
70 64 93 64 82 55 73 3.3 3.9 3.4 2.6
66 58 49 67 69 53 73
70 68 93 79 86 85 64 1.3 1.4 1.2
87 68 88 102 61 57 67 2.2 3.2 2.8 3.6
59 68 72 55 82 55 60
82 72 93 75 82 74 71 1.6 1.7 1.4
78 88 79 75 73 106 84 2.9 3,4 2.8 2.9
82 81 107 71 82 55 31

78 72 79 102 52 51 62 1.6 1.8 1.6
73 81 79 102 78 74 73 2.2 3.9 2.4 2.7
63 76 107 75 90 62 45
73 76 61 102 94 102 56 1.6 1.8 1.7
82 76 83 88 82 77 71 2.2 2.5 2.0 3.0
42 47 64 41 48 53 75
59 58 79 47 61 51 49 1.3 1.4 1.3
66 61 107 61 69 68 80 1.9 1.6 1.9 1.0-
.3 61 72 102 86 57 41
82 76 68 102 94 65 56 1.7 1.6 1.5
99 108 53 67 73 90 62 2.6 3.0 2.8 2.6
34 36 46 55 56 62 24

39 52 42 61 86 65 16 1.3 1.2 1 3

53 64 38 55 61 55 37 1.4 1.3 1.7 1.0
70 72 49 102 90 77 71
73 58 64 102 61 71 68 1.6 1.7 1.5
99 108 107 102 103 57 64 2.5 2.8 2.6 2.1
73 64 61 75 69 60 24
82 101 79 88 103 85 39 2.7 3.6 2.5



Group V - WIC plus One Year PLDK
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Subjects / Variables

Sex 1 2 3 4 5 6 7 8

1 2 75 93 70 -2.22 63 42 66 50

83 88 74 -1.69 66 46 75 82

94 79 76 -2.26 70 73 80 55

2 1 69 102 70 .10 72 69 66 46

77 113 86 .83 85 64 87 104

88 106 94 .11 94 82 94 55

3 1 75 97 73 -1.91 65 64 62 55
83 108 90 .65 92 82 87 104

94 103 98 .59 102 87 80 82

4 1 80 100 80 -1.10 70 82 70 65

88 113 100 -.86 83 82 80 65
100 100 102 -1.05 90 105 105 95

5 2 69 76 54

79 82 66 -1.16 69 64 44 76

91 81 76 -1.77 74 87 75 36

6 1 76 109 82 .39 81 78 94 104

84 125 104 .29 87 91 105 104

96 123 120 .27 97 96 94 104

7 1 78 89 70 -2.04 64 60 75 50

87 86 76 -.65 85 78 70 60
98 80 81 -3.00 71 51 70 60

8 2 72 79 58 -1.21 63 46 70 50

81 93 76 -.61 76 51 75 76

93 82 78 -1.99 72 64 80 82

9 2 75 96 72 -.19 72 69 105 60
84 84 72 -.61 76 91 66 65

95 88 86 -1.72 75 78 80 46

10 2 72 103 74 1.46 84 82 57 104

81 104 84 -1.33 69 82 49 76

92 96 90 -.70 85 87 80 70

11 2 78 91 72 -1.97 64 64 75 50

88 96 86 -1.24 79 82 75 50
98 102 102 -1.34 78 75 80 50

12 1 76 85 66 -2.53 61 69 53 42

85 103 88 -.02 83 96 62 82

97 99 98 -.59 86 91 87 70

13 2 74 79 60 -1.72 66 46 44 46

82 97 80 -.61 78 82 62 55

93 97 92 -1.29 79 64 62 82

14 1 69 82 58 -2.07 57 55 62 30

79 89 83 -1.66 66 33 70 38

90 82 76 -2.04 72 69 75 50

15 1 70 92 65 -1.85 65 60 70 65

80 95 77 .14 79 73 105 76

91 102 94 -.81 84 78 94 82

16 1 74 79 60 -.99 64 64 49 65

81 89 73 -1.78 63 51 53 60
92 73 69 -1,40 78 55 66 70
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9 10 11 12 13 14 15 16 17 18 19

56 50 46 67 82 104 68

59 68 64 61 73 71 74 1.3 1.3 1.5
73 68 93 67 61 68 66 1.6 2.2 1.9 1.0-

70 61 93 102 69 65 78
73 72 107 102 78 81 83 1.3 1.4 1.2

87 72 107 102 69 c,0 79 2.2 2.2 1.9 2.7

47 61 64 76 74 62 45
66 94 107 102 82 65 66 1.5 1.2 1.7

82 108 107 102 90 106 71 1.9 1.9 1.7 2.1

82 72 93 67 52 45 30

92 64 107 64 86 106 67 1.5 1.3 1.6

92 94 107 61 82 90 76 2.1 2.5 1.9 2.4

92
56 72 73 84 82 71 91 2.6 1.9 2.1

59 81 107 75 99 57 86 2.6 1.9 2.1 1.9

78 76 107 75 65 55 70

82 101 76 84 61 85 91 1.6 1.5 1.4

108 88 107 84 90 90 89 2.3 2.6 2.2 2.3

59 68 42 102 48 62 14

73 88 93 102 73 106 80 1.8 1.9 1.8

82 81 57 102 86 53 77 2.7 3.2 3.0 3.8

50 61 107 58 69 62 52

63 61 93 102 99 81 80 1.6 1.5 1.7

82 64 53 88 78 74 73 2.0 2.0 2.0 1.0

66 61 107 71 99 51 46

82 72 79 71 73 90 82 1.5 1.3 1.5

75 94 61 71 99 71 67 2.3 2.5 2.4 2.3

92 108 88 102 69 60 53

73 61 83 88 78 51 77 2.4 2.4 2. Z
92 94 61 88 82 111 86 2.9 3.6 3.3 4.2

59 58 68 84 56 65 25

78 68 107 94 78 95 77 1.6 1.6 1.7

78 72 88 102 86 60 73 2.1 2.6 2.2 2.6

59 64 64 61 56 71 50

87 88 93 64 90 106 70 1.4 1.3 1.3

92 108 83 75 90 81 76 2.1 2.0 1.9 2.0

53 55 57 102 52 55 64

59 88 93 102 56 71 70 1.5 1.3 1.6

73 101 76 102 86 60 72 2.3 2.8 2.1 3.4

SO 61 38 102 5G 62 24

66 64 68 102 56 74 67 1.1 1.3 1.0

73 81 68 102 56 57 63 1.7 2.4 1.6 2.0

70 64 72 75 61 55 34

78 94 72 88 86 68 65 1.3 1.3 1.6

92 76 64 94 99 85 60 2.0 1.9 1.) 1.6

47 68 72 102 52 53 60

70 58 88 102 52 53 76 1.4 1.0- 1.2

70 72 72 102 82 95 79 1.7 1.6 1.3 1.0



Group V - WIG plus One Year PLDK (cont.)
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Subjects / Variables

Sex 1 2 3 4 5 6 7 8

17 2 73 70 53 -2.86 52 42 62 30

82 86 72 -.97 72 60 70 55

94 86 83 -2.15 71 73 57 46

18 2 72 83 61 -1.50 61 42 49 46

81 77 64 -1.48 67 46 53 46

93 79 76 -1.29 79 69 87 60

19 2 76 100 76 -.60 73 69 53 70

86 94 82 -.20 81 96 87 65

97 103 102 -.38 88 91 94 65

20 2 72 86 63 -.70 66 46 75 42

81 110 89 -1.15 71 55 75 70

93 106 100 -.97 82 87 62 70

21 1 76 87 67 -1.10 70 46 70 76

85 98 84 -.47 78 60 80 82

97 97 96 -.75 84 82 105 70

22 2 72 100 72 -.87 65 73 80 42

81 117 94 -.34 80 69 80 88

92 103 96 -.81 84 87 94 76

23 2 71 91 65 -.93 65 37 75 50

80 90 73 -.29 76 55 75 65

91 104 96 -1.02 81 78 62 88

24 1 72 76 56 -2.46 55 55 57 50

82 78 66 -2.04 63 55 62 55

94 70 68 -2.04 72 64 75 65

25 1 74 102 75 -.87 65 73 62 46

84 112 94 -.02 83 87 62 76

9S 119 114 .43 99 96 105 104

26 2 72 97 70 -.99 64 37 49 55

82 84 70 -.92 )3 46 57 65

93 79 76 -.65 85 82 66 88

27 1 70 79 57 -1.44 62 40 80 88

79 78 63 -.79 72 35 94 95

91 75 70 -2.53 68 55 80 82

28 1 78 72 58 -3.00 55 64 49 55

87 70 63 -1.54 67 64 80 60

99 68 70 -2.96 65 42 75 70

29 1 72 80 59 -1.50 61 42 66 60

81 78 65 -1.19 70 69 70 55

93 77 74 -2.47 69 55 62 76

30 1 73 97 71 -.23 76 69 80 82

80 89 72 -.92 73 60 70 60

94 92 88 -.97 82 42 80 70

31 1 77 90 70 -1.41 68 51 75 55

87 100 88 -.48 87 87 105 70

99 87 88 -.65 85 82 94 65

32 1 69 79 56 -1.21 63 37 75 50

79 83 67 -.54 74 55 49 76

91 97 90 .78 72 60 75 70
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9 10 11 12 13 14 15 16 17 18 19

42 68 27 41 99 65 15

73 72 76 94 94 65 43 1.8 2.4 1.3

92 81 57 102 69 62 65 2.5 4.3 2.6 4.4
63 64 83 67 52 68 67

70 88 107 84 65 60 73 1.3 1.3 1.2

73 101 8S 102 99 55 78 1.8 1.9 2.1 2.2

87 64 83 102 78 55 65
82 72 79 102 44 74 80 1.6 1.5 1.5

82 72 107 102 61 85 72 2.7 2.9 2.6 2.4
63 68 93 102 44 68 49
82 72 107 71 52 55 76 1.6 1.6 1.5

82 76 107 75 82 90 69 2.9 2.7 3.3 2.3

66 61 79 79 56 106 64

82 68 68 102 86 60 89 1.9 2.4 1.9

82 76 61 94 90 106 70 3.0 4.6 3.3 4.4

66 72 64 52 65 74 76

82 64 107 71 94 71 81 1.7 1.8 2.0
92 72 83 79 103 74 80 2.7 2.9 3.3 3.4

73 64 76 64 61 74 59

82 108 107 94 69 57 75 2.4 2.6 2.1

82 88 107 102 78 57 85 2.7 4.6 3.8 4.2

50 58 42 58 48 62 52

73 72 64 75 52 53 50 1.4 1.5 1.5

82 76 64 102 69 62 69 1.9 2.3 2.0 1.4

82 61 49 75 61 74 60
108 88 93 102 82 71 91 2.1 3.6 2.3

99 101 9:', 94 107 85 88 4.9 4.6 4.0 4.9

78 88 83 61 73 57 61

73 414 79 102 90 60 73 1.7 2.4 1.2

82 64 72 102 90 85 82 2.7 3.0 3.0 2.7

59 50 61 61 48 62 73

73 68 88 61 86 57 78 1.4 1.5 1.3

73 61 72 75 56 68 66 1.8 1.9 1.7 1.0-

44 68 53 61 56 46 32

73 61 76 79 52 62 72 1.3 1.2 1.5

66 72 79 88 52 51 (9 1.9 1.4 1.6 1.0-

56 58 79 71 52 60 28

70 61 107 71 69 62 66 1.3 1.4 1.2

66 73 76 75 82 68 80 1.8 1.7 2.1 1.6

70 81 68 102 86 65 48

87 81 83 88 78 60 82 1.7 1.6 1.7

87 101 107 102 90 57 75 2.4 2.4 3.3 2.3

66 61 64 102 56 62 31

78 81 72 102 82 81 84 Inc. 1.4 1.3

78 68 107 102 78 65 74 1.7 1.6 1.6 1.6

59 58 46 102 48 53 21

82 81 107 102 52 51 74 1.5 1.4 1.6

73 61 107 102 61 81 64 1.9 2.2 1.9 1.8



Group V - WIC plus One Year PLDK (cont.)

Subjects / Variables

Sex 1 2 3 4 5 6 7 8

33 1 78 66 54 -3.00 54 28 57 42

87 69 62 -2.26 70 42 87 42

1C0 65 67 -2.10 72 33 70 46

34 2 71 110 77 .83 78 37 77 95

81 119 96 2.01 98 64 70 88

92 121 112 .86 107 78 66 95

35 2 73 77 58 -3.00 55 37 57 55

82 74 63 -.88 73 28 80 50

94 76 74 -2.53 68 37 75 46

36 1 67 102 68 -.76 66 46 80 50

77 94 73 .33 81 51 87 82

89 102 92 -1.02 81 73 80 65

37 1 68 75 53 -2.63 47 33 62 38

78 79 63 -3.00 58 28 53 42

90 73 68 -3.00 62 28 70 50

38 1 73 64 49 -3.00 52 28 80 42

82 72 61 -3.00 52 28 70 82

95 69 68 -3.00 64 46 70 60
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9 10 11 12 13 14 15 16 17 18 19

42 58 46 84 48 62 33

66 72. 72 88 90 77 75 1.4 1.4 1.4

66 76 68 02 86 106 87 2.0 1.7 1.9 1.4

66 64 72 102 94 95 66
82 108 107 102 99 106 82 2.9 3.1 2.9

82 108 107 102 86 106 86 4.9 4.6 4.7 4.7

44 53 49 94 52 46 53

66 64 107 102 99 81 79 1.6 1.7 1.4

66 81 83 102 73 55 91 2.1 2.9 2.7 2.4

78 55 72 102 56 46 66

78 64 107 102 86 57 76 2.5 2.8 1.9

82 88 107 102 82 55 73 4.2 4.9 3.8 4.4

42 40 53 75 40 38 76

59 50 88 67 61 62 71 1.5 1.3 1.3

66 64 88 64 48 65 73 2.2 2.0 1.8 1.0-

29 55 53 75 78 49 29

37 68 64 61 48 31 64 1.3 1.3 1.0

59 68 79 61 69 62 82 1.8 1.9 1.7 1.0-



Group VI - WIC plus Two Years PLDK
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Subjects / Variables

Sex 1 2 3 4 5 6 7 8

1 2 68 95 65 -1.90 58 33 75 60

77 83 65 -1.91 65 37 5? 65

89 79 72 -1.72 75 87 70 55

2 1 82 72 61 -3.00 52 28 70 65

91 69 65 -3.00 65 46 94 76

102 36 90 -.57 95 82 105 95

3 2 72 82 60 .66 77 73 80 104

81 88 72 -.29 80 78 75 104

92 89 84 -1.61 76 69 80 104

4 1 78 94 74 .27 80 100 66 95

87 73 66 .07 84 73 105 82

98 94 94 -.16 91 96 75 95

5 2 74 94 70 -.70 66 46 66 60

83 114 96 -.56 77 51 66 70

94 107 103 -.16 91 73 94 76

6 2 74 97 72 .72 77 60 62 65

83 98 82 -.34 79 73 94 55

94 96 92 .97 112 100 94 76

7 1 71 83 60 -.53 67 37 87 60

80 87 71 .27 80 64 84 60

92 92 86 -.27 90 55 87 76

8 1 77 110 84 .70 84 69 87 32

86 124 106 .43 89 91 75 76

95 116 112 .11 94 96 94 88

9 1 75 81 62 -1.48 67 60 70 76

84 80 69 -1.51 67 69 70 76

96 70 70 -1.77 74 82 75 76

10 2 68 75 53 -2.46 55 37 70 46

78 83 66 -2.78 60 46 66 42

89 69 64 -3.00 62 51 49 38

11 2 6? 92 62 .52 72 96 70 55

77 88 69 -.85 72 73 49 76

88 87 78 -1.13 80 105 70 65

12 1 68 90 62 -.99 64 55 75 76

78 94 74 -.17 77 96 94 82

89 86 78 -1.18 80 105 66 70

13 1 77 66 53 -3.00 46 37 62 46

85 74 65 -2.00 63 42 87 55

96 68 68 -3.00 63 51 49 82

14 2 77 96 74 -.67 73 105 70 76

85 100 86 .34 88 91 75 104

96 94 92 .00 93 96 94 104

15 2 76 91 70 -1.66 66 55 53 60

83 111 92 -.47 78 82 70 65

94 105 100 -.65 84 109 75 95

16 1 73 108 78 .38 74 51 80 60

81 114 92 .92 97 82 80 104

92 119 110 .97 112 78 105 104
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9 10 11 12 13 14 15 16 17 18 19

90 76 49 45 73 65 22

82 64 83 84 61 55 70 1.2 1.4 1.5

73 76 68 84 90 74 67 1.8 2.8 2.1 1.9
47 58 49 45 52 53 65
53 64 72 65 52 62 72 1.3 1.3 1.5

82 76 106 102 82 90 68 1.5 2.1 1.9 3.0
70 58 53 90 69 65 55
66 108 79 67 94 68 86 1.8 1.9 1.5
73 61 107 64 90 57 74 2.9 2.6 3.3 4.2
70 72 76 58 103 106 40
73 81 107 102 69 81 72 1.8 1.9 1.7

73 68 307 102 56 71 67 2.9 3.9 2.5 3.6
66 72 61 102 82 55 65
87 81 107 102 86 65 62 1.8 2.6 2.0
82 108 112 102 90 57 77 2.7 4.6 3.2 4.2
87 88 93 88 78 81 59

92 72 68 102 86 68 60 1.9 2.4 1.9
99 101 107 102 99 106 71 3.1 3.9 3.3 2.7

63 55 93 102 48 71 59

82 64 107 102 56 85 68 1.5 1.3 1.5

92 88 107 111 78 81 57 1.9 2.1 2.1 3.2
78 108 72 84 84 106 66
92 55 93 102 107 106 64 2.5 2.3 2.5
99 72 107 102 90 106 70 4.9 4.9 4.9 3.6
70 81 57 61 48 81 30

70 50 93 71 43 65 70 1.5 1.2 1.2

92 72 107 79 52 60 75 1.7 1.7 1.9 1.0-

44 58 49 58 73 53 22

63 72 53 67 78 49 58 1.2 1.3 1.5

63 61 72 102 65 53 47 2.4 2.7 2.1 2.9

63 64 72 84 86 65 22

78 72 79 88 78 62 48 1.4 1.4 1.6

87 61 93 102 78 57 56 1.6 2.1 2.2 1.9

73 55 64 75 52 60 42

78 61 76 79 90 60 70 1.3 1.2 1.3

92 76 72 94 73 77 90 1.5 2.1 2.3 1.3

37 52 31 67 40 40 24

47 55 64 64 78 81 49 1.3 1.2 1.2

59 61 61 67 82 60 37 1.6 1.5 2.0 2.3

59 61 93 67 73 68 55

78 68 107 102 78 71 75 1.2 1.3 1.5

87 81 93 102 99 85 76 1.8 1.4 1.9 1.0

73 58 107 67 52 68 39

87 55 107 75 82 77 63 1.3 1.4 1.7

87 58 107 88 73 90 75 2.4 2.8 2.5 2.9

78 58 93 102 73 77 71

99 72 107 102 82 106 67 1.7 1.7 1.4

92 88 107 102 82 95 68 2.4 4.3 2.5 4.0



Group VI - WIC plus Two Years PLDK (cont.)

Subjects / Variables

Sex 1 2 3 4 5 6 7 8

17 2 73 86 64 -2.35 55 46 32 42

83 85 72 -1.01 72 37 75 55

95 84 82 -1.51 77 55 70 88
18 1 69 105 72 -1.04 64 37 66 55

77 98 76 -.79 72 64 94 55

94 96 92 -.32 89 82 87 76
19 2 73 80 60 -1.72 60 55 49 65

82 72 61 -2.14 62 51 57 60
94 87 84 -2.85 66 51 75 46

20 2 77 77 61 -1.66 66 60 49 76

85 80 70 -1.06 72 87 49 60
98 121 120 -.59 86 73 75 104

21 2 79 79 64 -3.00 56 42 36 65

88 77 70 -2.53 68 55 75 55

95 91 88 -2.58 68 64 57 55

22 2 72 85 62 -2.81 52 60 53 76
81 78 65 -2.18 62 60 66 46

94 86 83 -2.58 68 69 87 42

23 1 71 69 51 -2.69 53 37 62 55

80 72 60 -2.35 62 55 53 60
93 89 85 -2.10 72 60 94 60

24 1 71 88 63 .27 73 82 75 82

8 116 92 .89 86 87 87 82

92 112 104 .59 102 109 105 104

25 2 77 96 74 .39 81 96 80 55

87 90 80 -1.02 81 55 62 70

99 109 110 -.16 90 78 66 70

26 2 77 81 64 -2.66 60 55 53 38

86 77 68 -.65 76 60 105 42

98 83 84 -1.56 76 55 80 50

27 2 79 93 74 .20 80 96 80 88

88 99 88 -.54 86 105 80 82

101 97 100 -.33 98 96 105 95

28 1 72 91 66 -.47 68 64 62 70

82 94 78 .02 84 55 66 60

93 119 112 -.32 89 73 75 76

29 1 73 82 61 -2.66 60 28 75 42

83 89 75 -1.06 72 46 80 50

94 87 84 -1.94 73 28 94 50

30 2 74 100 74 -.64 67 55 70 60

84 92 78 -.16 81 73 62 70

94 76 74 -1.24 79 78 66 76

31 2 71 85 61 -2.58 54 55 66 55

82 84 70 -1.15 71 55 62 65

92 89 84 -.86 83 87 66 70

32 1 73 77 58 -1.33 62 55 62 76

83 80 68 -1.42 68 64 94 70

93 82 78 -1.34 78 55 87 95
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9 10 11 12 13 14 15 16 17 18 19

44 72 68 67 44 65 45

63 108 107 67 78 68 77 1.2 1.4 1.3

63 31 107 75 56 85 61 1.9 2.7 2.2 2.3

66 68 76 75 52 71 67

82 72 68 88 61 74 80 1.6 1.6 1.4

92 88 93 102 86 81 72 2.2. 2.2 2.4 2.1

50 58 61 67 78 55 58

63 72 57 61 86 55 73 1.5 1.4 1.4

66 72 49 55 107 74 70 2.1 3.0 2.2 2.3

63 64 72 67 65 81 60

73 55 93 84 73 77 69 1.4 1.7 1.3

87 108 68 102 86 74 76 2.4 3.6 2.1 2.7

47 108 27 84 52 74 23

66 76 49 102 65 74 62 1.5 2.2 1.4

82 94 57 71 78 68 65 2.2 4.3 2.1 3.0

42 47 53 52 52 49 30

66 72 76 52 61 57 64 1.2 1.4 .1.1

70 81 88 75 52 57 58 2.6 3.4 2.5 2.9

44 47 64 64 52 51 29

63 58 61 67 36 77 64 1.0 1.4 1.4

78 81 68 67 82 68 74 1.8 1.7 1.2 1.8

73 64 83 79 86 55 51

78 72 107 64 99 74 78 1.7 1.4 1.4

92 88 107 64 99 95 79 2.8 4.6 3.7 2.5

87 108 79 102 69 60 55

92 81 107 102 82 95 68 1.9 1.9 1.3

92 108 107 79 103 95 76 2.9 3.9 3.1 3.0

66 64 49 61 86 62 55

73 64 107 64 86 106 72 1.4 1.4 1.5

87 81 72 75 94 95 60 1.8 1.6 1.9 1.8

87 61 76 75 71 71 40

78 68 76 88 90 106 75 1.7' 1.8 1.6

78 108 88 102 99 106 1.9 1.6 1.7 0

78 81 107 64 52 55 32

82 108 107 102 90 77 77 1.4 1.4 1.2

92 94 76 102 94 90 76 2.2 2.8 3.0 2.5

63 76 53 61 65 68 22

78 108 72 71 82 68 60 1.6 1.4 1.3

92 68 93 102 86 57 70 1.9 1.7 1.1 1.9

66 81 68 55 69 77 69

82 64 107 94 82 90 81 1.7 1.7 1.7

82 108 68 88 78 85 81 2.7 2.6 2.4 2.2

53 61 53 52 44 46 38

70 64 107 64 94 68 68 1.6 1.5 1.5

78 88 93 84 82 106 66 2.3 3.6 2.6 2.9

50 68 72 45 82 62 62

70 76 61 64 78 57 64 1.4 1.1 1.2

82 76 76 67 88 106 64 1.8 1.6 1.9 1.3



Group VI - WIC plus Two Years PLDK (cont.)
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Subjects / Variables

Sex 1 2 3 4 5 6 7 8

33 1 73 79 59 -3.00 46 33 44 46

83 57 50 -2.09 63 55 75 95

94 83 80 -2.10 72 82 66 70

34 2 74 91 68 -1.84 59 42 105 55

84 86 74 .20 86 73 70 70

95 97 94 -.48 87 51 94 70

35 1 76 81 63 -3.00 48 33 62 42

86 73 65 -1.19 70 64 87 88
97 72 72 -1.51 77 46 80 55

36 1 72 74 55 -3.00 56 33 57 46

82 73 62 -1.60 67 42 75 55

93 74 71 -1.34 78 55 75 65

37 1 76 93 71 -3.00 55 51 80 76

86 82 72 -1.01 72 55 49 65

97 78 78 -.54 86 78 80 76

38 2 76 68 54 -3.00 52 46 70 50

86 77 68 -1.28 69 46 87 95

96 75 74 -1.45 77 55 70 55

39 1 75 84 64 -2.97 58 51 62 60

85 82 71 -1.19 70 82 53 70

96 92 90 -.65 85 73 94 70

40 1 ;7 96 74 -1.60 67 37 70 82

87 88 78 -1.06 72 69 66 65

97 91 90 -.70 85 69 87 82

41 1 75 85 65 -1.78 59 42 62 65

83 93 73 -.65 76 55 62 65

93 99 94 -1.34 77 78 87 76

42 2 70 92 65 .52 72 55 75 65

77 104 80 -.54 74 55 80 50

88 106 94 -.11 94 69 50 95

43 1 88 81 73 -2.47 69 51 75 70

97 76 76 -.91 82 73 87 76

108 81 90 -.81 92 69 105 88

44 2 77 61 50 -3.00 47 30 30 46

86 69 62 -2.32 61 46 53 46

98 71 72 -2.74 67 51 66 70
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9 10 11 12 13 14 15 16 17 18 19

47 61 31 43 52 53 39

70 68 57 55 65 46 35 1.3 1.7 1.4

66 101 83 75 86 46 68 2.2 3.6 2.3 2.4

47 81 64 50 56 51 61

82 101 93 102 94 95 64 1.8 1.8 1.3

87 94 93 102 90 95 78 2.4 3.9 3.2 3.0
47 61 42 43 44 51 21

70 76 42 84 86 60 49 1.7 1.5 1.2

78 108 83 102 73 65 64 1.9 2.0 1.8 2.0

50 64 83 47 61 55 60

63 61 83 102 69 60 70 1.3 1.2 1.1

78 68 93 102 73 85 76 1.7 1.7 2.1 1.3

47 55 49 55 56 44 35

66 76 93 102 65 65 49 1.1 1.2 1.2

73 94 107 102 78 60 72 1.7 1.5 2.1 1.1

56 72 57 50 48 31 63

56 64 72 71 86 68 65 1.4 1.3 1.6

78 108 107 102 94 55 72 2.2 3.4 2.1 2.0

63 72 49 50 65 55 48

78 101 83 75 56 55 71 1.8 2.4 1.5

87 101 107 102 73 57 72 2.4 3.4 2.4 2.9

63 81 88 67 73 53 45

87 81 107 61 69 60 50 2.0 2.4 1.8

92 101 107 67 73 65 73 3.1 4.6 3.3 4.7

50 72 68 55 61 57 19

87 64 93 102 94 65 27 1.2 1.2 1.2

108 72 68 102 44 60 68 1.2 1.6 1.1 1.0-

73 72 83 67 78 68 60

92 76 93 102 90 51 68 1.7 2.1 1.2

82 108 107 102 111 85 80 2.4 3.4 3.1 2.3

70 64 68 79 61 81 55

82 58 107 102 94 74 70 1.2 1.2 1.6

92 64 10, 102 94 95 63 1.9 1.9 2.1 1.1

37 47 72 52 56 53 62

50 61 107 52 78 60 66 1.2 1.3 Inc. 1.0-

59 76 83 67 82 55 70 1.7 1.4 1.9 1.0-



Group VII - SCRP Only
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Subjects / Variables

Sex 1 2 3 4 5 6 7 8

1 2 73 76 57 -3.00 49 42 44 35

-3.00 52 42 70 38

92 68 65 -3.00 59 64 66 50

2 1 78 80 64 -2.85 59 60 44 55

86 84 7i -1.10 71 82 105 88

97 80 80 -1.88 73 69 80 70

3 1 78 96 75 -2.22 63 82 80 70

86 84 74 -1.28 69 82 87 82

97 91 90 -1.67 75 82 70 55

4 1 76 77 60 -2.85 59 82 75 38

87 86 76 -2.37 68 87 75 50

97 89 88 -1.13 80 96 44 70

5 2 77 110 84 -1.41 68 78 105 70

85 108 92 -.11 82 78 87 70

96 102 100 -.81 84 78 75 70

6 1 75 71 55 -2.97 58 51 57 35

83 80 68 -2.50 59 64 94 46

93 84 80 -1.99 72 64 80 46

7 1 81 89 73 -1.06 72 55 66 55

89 95 86 -1.33 74 55 70 82

99 111 112 -.27 99 78 94 95

8 2 77 98 76 -1.23 69 60 62 55

84 117 98 .47 90 60 105 95

96 109 106 .32 97 78 87 104

9 1 75 96 72 -1.79 66 42 87 65

84 112 94 -.74 75 37 87 82

95 99 96 .05 93 73 105 88

10 2 79 91 73 -1.60 67 46 80 35

86 99 86 -.91 82 91 53 104

98 88 88 -.22 90 87 80 60

11 2 76 87 67 -2.78 60 42 80 70

83 75 64 -1.69 66 46 70 42

95 71 70 -2.90 66 33 70 65

12 2 69 105 72 -1.10 64 46 53 50

76 97 74 -.23 76 73 80 65

87 88 78 -.43 88 105 80 70

13 1 73 86 64 -2.12 57 51 44 82

80 86 70 -1.37 69 51 57 104

92 85 80 -2.04 72 60 80 76

14 2 76 85 66 -1.97 64 37 70 46

85 88 76 -1.33 69 46 62 70

96 87 86 -.75 84 69 75 65

15 1 70 103 72 -1.61 60 42 66 38

78 108 84 .08 79 64 87 70

91 118 108 -.65 85 82 80 46

16 2 78 86 68 -1.85 65 51 49 46

86 84 74 -1.82 65 60 53 46

97 86 86 -.59 86 73 80 60
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9 10 11 12 13 14 15 16 17 18 19

39 50 46 58 52 62 66

44 72 49 55 48 44 48 1.0 1.1 1.2
56 64 34 67 82 49 60 1.6 2.1 1.9 1.9
63 52 79 61 61 55 51

59 58 76 50 65 95 51 1.1 1.3 1.3
82 58 107 71 69 65 69 1.7 2.3 2.0 2.0

59 50 61 61 73 51 62

66 76 88 64 52 53 66 1.4 1.5 1.7

87 76 107 61 82 74 74 2.6 3.4 2.1 2.6
63 52 42 67 56 57 58

88 68 57 75 61 68 65 1.2 1.2 1.5

73 72 83 102 90 77 67 1.8 2,2 1.9 1.6

59 58 76 71 86 46 63

73 81 107 75 99 77 43 1.8 1.6 1.5

78 108 79 71 111 81 69 2.8 2.8 2.7 2.5

50 47 49 64 d2 85 48

50 64 53 61 56 53 40 1.1 1.2 1.5

87 64 72 61 90 106 53 1.5 2.1 2.2 1.8

63 76 64 79 78 106 38

87 76 64 102 90 60 39 1.9 1.6 1.7

92 108 107 102 94 106 58 2.4 3.0 2.7 2.3
82 76 68 102 ul 62 39

70 72 107 102 93 77 52 1.6 2.2 1.6

82 101 93 102 107 90 67 3.3 4.f 3.7 4.7
92 81 53 50 82 57 53

82 107 79 79 56 74 74 2.0 1.8 2.0

82 108 61 102 99 95 66 3.3 4.6 3.4 4.7

78 88 49 75 94 62 62

66 58 83 102 94 106 70 1.7 1.9 1.7

73 64 107 102 90 106 72 3.9 3.9 3.2 4.0
47 50 53 84 48 65 32

63 76 72 75 73 68 64 1.4 1.2 1.3

63 68 46 102 73 71 58 2.2 2.4 2.6 4.4

59 61 61 102 90 57 54

78 76 72 88 94 68 68 2.9 3.1 2.7

87 101 72 102 94 71 71 1.9 4.9 3.7 4.9
47 50 64 61 69 53 60

53 t1 107 55 78 77 62 1.3 1.3 1.6

63 81 88 64 80 65 74 2.2 2.0 2.1 1.9

59 61 76 75 90 62 72

78 81 72 75 90 57 69 1.4 1.4 1.5

92 108 107 102 94 55 76 1.8 2.1 1.9 1.3

56 61 57 102 52 65 50

81 108 83 102 52 74 67 2.5 2.8 2.7

99 81 107 102 73 90 72 3.9 4.9 3.8 3.6

59 64 61 102 73 68 78

78 101 49 84 56 62 67 1.8 2.8 1.9

78 108 64 102 99 81 79 3.0 4,3 3.4 4.4



Group VII - SCRP Only (Cont.)
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Subjects / Variables

Sex 1 2 3 4 5 6 7 8

17 1 75 87 66 -3.00 54 37 36 46

84 84 72 -1.73 66 51 75 60

95 65 92 -1.29 79 87 94 70
18 2 73 99 72 -1.84 59 42 80 50

80 93 75 -1.04 70 60 87 55

91 84 78 -2.20 71 78 62 42

19 2 73 88 65 -1.38 62 37 62 88

80 89 72 .27 80 64 75 76
93 102 96 -.38 88 100 87 50

20 2 73 94 69 -1.04 64 42 62 35

81 85 70 -.85 72 64 57 42

92 78 74 -.22 90 91 75 50
21 1 81 76 63 -.2.10 64 51 53 46

88 84 76 -1.51 77 78 80 60

99 75 77 -2.31 78 82 62 55

22 2 71 86 62 -2.69 53 28 57 60
80 86 70 -.54 76 64 62 70

91 86 80 -.22 90 64 87 65

23 1 71 81 59 -1.33 62 69 53 42

79 93 74 -1.35 68 64 66 50
89 107 96 -1 .18 81 96 62 70

24 2 69 79 56 -1.10 64 33 57 55

79 82 66 -1.66 66 55 49 55

89 86 78 -1.40 78 82 70 55

25 1 76 103 78 -2.35 62 28 80 70

83 95 80 -1.19 70 33 80 76

94 94 90 -.75 84 64 70 76

26 1 71 91 65 -1.10 64 51 94 50

80 94 76 .20 80 60 87 70

91 106 98 .27 97 91 94 76

27 2 71 102 72 .32 74 78 70 70

81 111 90 -.16 81 91 70 104

91 102 94 .65 103 109 105 76

28 1 79 93 74 -1.54 67 82 75 42

87 90 80 -2.04 72 73 105 65

98 83 84 .16 95 96 105 55

29 2 80 101 81 -1.78 65 55 87 60

87 90 80 -1.99 72 60 62 60

95 86 84 -2.15 71 73 80 55

30 1 70 81 58 -3.00 51 33 44 55

79 82 66 -.29 76 55 87 65

92 90 84 -1.24 79 55 105 60
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9 10 11 12 13 14 15 16 17 18 19

50 72 61 52 69 53 82
78 72 76 61 65 57 76 2.0 2.5 1.7
78 88 107 71 36 53 60 2.9 3.6 3.2 4.0
56 64 72 55 52 55 58
66 88 93 64 86 55 66 2.5 2.6 2.0
73 88 88 71 78 65 58 3.3 4.3 3.3 4.0
63 64 81 41 86 53 29
87 68 88 75 86 106 60 2.7 3.1 3.2
99 61 107 79 90 106 47 4.2 4.6 3.4 4.2
82 52 57 106 86 62 69
73 64 59 106 82 71 67 2.9 2.8 1.9
82 61 107 102 111 71 71 2.9 4.6 3.3 3.4
56 81 61 64 48 106 38
70 81 64 79 78 106 43 2.1 3.6 1.8
99 72 76 75 82 106 55 3.2 4.3 3.5 4.4
47 52 88 58 48 44 69
87 76 107 84 52 68 69 1.6 2.1 1.7
92 94 107 102 62 106 63 3.1 3.6 2.7 2.5
59 64 79 67 73 53 73
78 64 79 71 65 74 55 1.9 3.6 1.8
92 81 107 94 82 57 66 2.8 4.9 3.3 4.7
53 64 46 71 91 106 83
63 68 57 84 90 74 27 2.1 1.9 1.6
87 94 93 94 73 65 67 3.1 3.6 3.3 4.0
63 64 72 58 56 65 70
80 94 68 75 73 65 60 1.9 2.4 2.1
92 8 101 61 99 106 66 3.5 3.4 3.7 3.6
61 5 93 67 48 60 75
92 107 88 78 71 78 2.5 3.6 1.9
99 68 101 102 103 81 74 4.9 4.6 4.7 4.4
63 72 8:, 88 69 77 92
70 72 79 67 82 106 92 3.2 3.9 2.2
92 94 107 102 90 90 71 4.9 4.6 4.7 4.9
63 52 81 67 61 74 57
82 64 68 64 99 57 62 1.8 2.1 1.6

108 81 107 79 103 106 68 2.6 2.5 2.3 2.0
59 50 79 61 99 55 67
87 72 68 75 103 71 70 2.4 2.2 2.2
73 94 79 71 94 46 61 3.3 3.4 3.2 3.6
47 52 72 71 35 42 54
63 58 88 102 103 77 1.4 1.6 1.1
78 64 79 88 99 95 56 2.5 3.4 1.9 3.6



Group VIII - SCRP plus One Year PLDK .142

Subjects / Variables

Sex 1 2 3 4 5 6 7 8

1 1 75 78 60 -1.55 61 42 62 65
82 92 76 -1.69 66 69 75 60
93 73 70 -2.10 72 69 80 60

2 1 73 91 67 -1.16 63 51 53 42
81 90 74 -.65 76 51 70 38
93 93 88 -.65 85 64 87 70

3 1 69 99 68 -.19 70 64 105 60
78 105 82 -.85 72 73 87 95
89 98 88 -.11 91 91 105 88

4 2 73 96 70 .10 72 87 62 42
83 101 82 -.11 82 69 57 60
92 101 94 .38 98 96 94 76

5 2 79 90 72 -2.10 64 33 70 65
87 110 96 -2.69 67 73 87 60
98 98 98 .32 97 78 105 88

6 2 72 88 64 -1.78 59 33 94 50
82 89 74 -1.28 69 55 80 60
93 84 68 -1.56 76 78 94 60

7 1 75 84 64 -3.00 55 73 57 42
85 93 70 -2.82 57 73 66 46
97 95 94 -1.67 75 87 105 46

8 2 80 79 65 -3.00 58 42 94 42
87 84 75 -1.56 76 73 105 46
99 89 90 -.43 88 91 94 82

9 1 82 102 84 -2.09 63 60 40 38

90 89 82 -1.08 81 87 87 60
101 83 86 -2.01 80 87 75 55

10 2 70 87 62 -1.33 62 46 75 60

80 90 73 -.60 73 55 75 65

91 100 92 -.16 91 78 87 60

11 1 74 69 53 -2.07 57 42 40 82

84 81 70

94 83 80 -1.77 74 78 66 55

12 2 79 71 58 .43 71 60 49 46

86 85 75 -.22 80 73 105 70

98 88 88 .16 96 91 105 70

13 1 73 73 55 -3.00 40 42 37 55

80 86 70 -1.51 67 51 49 70

92 87 92 -1.88 73 64 66 76

14 2 72 83 61 -.64 67 37 80 55
81 81 67 -.83 74 64 94 70

93 108 102 -.07 82 60 105 88

15 2 68 89 61 -.81 66 37 75 104

77 97 75 -1.35 68 51 75 46

89 98 88 -.11 91 73 105 104

16 1 73 90 66 .05 62 46 75 55

81 90 74 -.43 78 60 105 104

94 92 88 -.97 82 87 94 76
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9 10 12 13 14 15 16 17 18 19

47 52 72 64 61 77 63

73 52 61 84 90 53 80 1.3 1.1 1.2

70 61 76 102 56 65 83 1.4 1.7 1.9 1.0-

73 58 76 71 82 60 57

82 72 107 102 73 77 72 1.7 1.8 1.6

87 76 88 102 103 90 64 2.5 2.8 1.9 3.2

78 61 61 58 69 95 63

78 52 49 94 99 55 69 1.7 1.6 1.2

92 68 107 61 111 106 68 2.1 2.6 2.6 2.1

78 94 79 58 69 90 63

87 81 107 67 107 106 69 1.8 1.6 1.7

78 108 107 88 99 111 68 2.6 3.0 2.3 3.4

73 61 46 64 94 65 63

63 72 86 58 61 57 70 1.7 1.9 1.5

93 76 107 84 94 106 65 2.5 2.8 2.6 2.4

53 61 61 55 61 65 69

66 64 76 88 86 60 77 1.3 1.4 1.6

73 61 72 102 73 74 75 1.8 2.2 1.9 2.1

56 64 61 45 52 46 44

63 50 46 52 65 53 69 1.3 1.2 1.6

82 64 88 64 103 62 67 1.9 1.6 1.6 0

59 76 34 55 78 51 34

82 58 76 71 90 106 56 1.6 1.4 1.6

92 16 93 71 86 106 60 2.0 2.4 2.3 1.1

73 55 107 61 61 68 60

87 68. 107 58 82 106 81 1.6 1.0- 1.5

87 72 93 61 94 106 45 1.9 2.2 1.2 1.3

44 50 76 75 82 60 63

73 58 79 102 73 74 68 1.4 1.2 1.0-

62 68 88 102 99 106 67 2.1 2.9 2.7 2.6

42 52 53 102 48 44 52

86 1.6 1.6 1.3

82 68 68 102 65 65 61 2.3 2.2 2.2 2.3

50 68 49 102 90 106 26

50 64 107 102 82 106 85 1.5 2.1 1.6

78 107 83 102 86 90 76 3.0 4.6 3.0 3.8

37 40 31 64 44 68 72

56 55 107 67 65 60 81 1.3 1.1 1.2

70 72 107 102 52 60 77 1.7 1.8 2.1 1.0

63 68 107 64 56 68 40

78 72 72 84 82 65 68 1.6 2.4 1.5

73 94 79 102 85 74 64 2.8 3.9 2.3 2.7

63 52 61 102 52 60 66

70 61 88 102 73 60 66 2.4 2.6 1.6

82 72 76 102 82 106 64 4.6 3.5 3.4 4.9

63 44 49 102 61 51 46

82 76 64 84 99 60 78 1.4 1.1 1.3

87 64 107 102 73 57 74 2.0 2.2 1.8 1.9



Group VIII - SCRP plus One Year PLDK (cont.)

Subjects / Variables

Sex 1 2 3 4 5 6 7 8

17 1 74 64 50 -2.24 56 46 62 50

81 80 66 -1.64 66 64 80 95

93 75 72 -1.28 69 46 70 76

18 2 77 84 66 -3.00 53 28 80 35
85 83 72 -.97 72 64 66 42

96 94 92 -1.34 79 51 70 42

19 2 72 97 70 .32 74 55 87 70

82 101 83 .38 88 100 87 104

97 109 104 .75 105 100 105 104

20 2 73 102 74 -.04 78 78 80 107

82 113 92 -.16 81 69 75 82

94 103 98 -.11 91 69 105 104

21 2 80 72 60 -3.00 52 69 53 30

88 83 75 -2.63 67 42 66 46

98 94 94 -3.00 64 42 70 35

22 2 72 88 64 -1.50 61 51 105 95

80 75 62 -2.04 64 51 94 82

90 77 71 -2.58 67 42 62 76

23 1 86 80 71 -1.10 71 64 75 95

94 85 82 -2.15 71 64 87 104

104 80 86 -2.15 71 28 94 88

24 1 78 97 76 .4.16 69 78 62 104

86 84 74 -.74 75 42 87 76

96 90 88 -.42 87 51 94 88

25 2 86 83 73 -2.27 61 37 70 42

94 83 80 -2.31 70 82 87 61

104 71 76 -2.85 73 33 53 50

26 1 70 78 56 -2.12 57 46 105 38

79 80 65 -1.91 65 33 80 46

91 84 78 -1.88 73 60 75 70

27 1 69 108 74 1.45 81 46 94 70

77 115 88 .14 79 87 75 95

89 116 104 .59 102 96 80 95

28 1 75 104 78 -.73 72 46 105 76

83 103 86 .11 85 64 80 82

92 96 90 .32 97 100 70 88

29 2 70 86 61 -2.29 56 33 44 50

79 80 65 .14 79 51 75 55

91 95 88 86

30 1 69 82 58 -2.75 53 37 66 35

79 79 64 '-.98 71 42 80 65

86 80 -.81 84 64 105 60

.144
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9 10 11 12 13 14 15 16 17 18 19

47 47 79 64 48 57 59

66 72 57 67 44 65 74 1.4 1.4 1.0-
73 68 68 102 61 62 66 1.8 1.6 1.9 1.0-

44 61 38 102 48 42 38
59 88 68 102 78 68 72 1.4 1.8 1.8
73 68 83 102 103 81 62 2.9 3.2 3.3 4.7
53 76 88 30 90 57 70
73 77 49 102 111 62 76 1.6 1.9 1.6
87 94 107 102 99 60 77 2.9 3.2 3.4 4.0

56 108 88 52 86 55 51

70 108 107 67 94 68 75 2.2 3.1 2.0
73 94 107 84 94 85 81 3.0 4.6 3.4 4.2

50 76 38 43 69 46 31

73 76 64 61 86 90 64

73 81 64 61 86 68 67 3.0 2.8 3.3 2.5

SO 47 53 84 40 57 68

63 52 42 104 65 55 76 1.1 1.4 Inc.

70 68 61 102 61 65 73 1.7 1.7 2.0 1.0-

59 88 44 94 65 62 66

66 64 107 58 73 53 75 1.5 1.4 1.1

70 72 93 58 61 95 77 2.0 2.0 2.1 1.6

59 58 61 84 73 68 70

82 94 68 61 78 106 74 1.6 1.6 1.6

87 88 107 71 84 106 70 3.7 2.9 3.1 3.2

73 58 107 58 48 57 53

/8 81 57 61 65 65 66 Inc. 1.3 1.1

70 88 107 102 86 60 70 1.8 1.9 1.8 1.3

59 50 46 67 56 53 53

70 76 79 6i 73 57 69 1.1 1.0 1.3

73 68 83 84 86 68 1.9 1.7 1.6 1.0-

70 64 107 84 90 106 63

87 68 88 102 82 57 70 2.5 2.3 2.1

92 72 107 102 111 95 4.9 4.9 3.7 4.2

82 94 68 102 33 65 56

87 72 79 88 99 106 53 1.6 1.5 1.3

92 108 107 102 86 95 68 2.9 2.4 2.6 2.2

63 5S 57 79 52 55 48

87 72 107 94 8E 71 79 2.2 2.5 1.9

72 4.6 4.6 3.7 4.7

56 47 34 67 61 60 22

73 55 107 71 73 71 66 1.7 1.9 1.7

87 44 107 71 73 106 73 2.6 3.9 3.3 4.4



Group IX - SCRP plus Two Years PLDK

Subjects / Variables'

Sex 1 2 3 4 5 6 7 8

1 2 67 88 60 -1.37 57 42 62 55

77 118 90 -.67 73 33 62 65
89 100 90 .22 96 96 70 55

2 2 69 90 63 -.93 65 73 62 95
79 93 74 -1.97 64 60 70 35

91 86 80 -2.10 69 55 53 65
3 2 81 77 64 -1.91 64 37 87 35

88 87 78 -1.56 76 60 80 50
100 71 73 -1.89 81 73 80 65

4 1 82 94 78 -.20 81 82 /5 76

89 105 94 -.43 88 82 94 82

101 94 100 -1.65 84 91 105 76

5 1 79 104 81 -.73 72 69 105 46

86 109 94 -.02 83 87 87 82

98 92 92 -.86 83 82 75 76

6 1 72 105 75 -.9.3 65 37 70 76

81 122 98 .74 93 78 80 104

92 108 102 .54 101 73 105 82

7 2 88 75 68 -3.00 58 46 32 50

95 82 70 -2.15 71 55 87 50

104 82 88 -2.07 80 91 80 82

8 2 72 82 60 -1.33 62 55 57 65

82 78 66 -2.05 63 42 66 38

93 88 84 -.91 82 60 75 50

9 1 77 86 67 -2.41 62 60 80 50

85 88 76 -.07 82 64 75 42

96 92 90 -.05 92 73 70 65

10 1 76 88 88 -2.41 62 60 75 50

86 119 102 .38 88 73 94 76

97 122 120 .54 101 105 105 88

11 1 78 86 68 -2.16 63 64 87 70

88 96 86 -1.18 80 69 94 65

99 109 98 -1.23 88 82 105 70

12 2 73 88 65 -3.00 55 46 49 70

83 88 75 -.97 72 55 94 60

94 94 90 -.91 82 73 87 SO

13 1 79 106 84 -1.29 69 60 80 104

89 102 92 -1.83 74 69 87 76

99 109 110 -.57 95 78 105 76

14 2 77 86 67 -.85 72 78 57 104

85 103 88 .38 88 69 62 76

93 115 108 .38 98 82 90 76

15 1 69 89 62 -2.92 52 46 32 55

79 93 74 -2.04 64 60 44 46

90 84 77 -1.34 78 91 70 42

16 2 75 72 56 -.3.00 49 41 57 35

83 68 59 -2.91 56 28 75 38

94 70 68 -2.15 71 64 75 50

146
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9 10 11 12 13 14 15 16 17 18 19

70 64 49 50 65 51 30

66 72 83 102 99 77 64 1.9 2.4 1.8

108 81 93 102 94 106 71 3.0 4.6 3.3 4.0

53 61 107 55 61 57 69

73 76 107 55 65 57 73 1.1 1.3 1.5

73 68 107 78 69 95 78 2.0 2.2 2.6 1.9

66 64 61 61 82 81 50

78 81 79 75 99 85 51 1.8 1.7 1.7

82 101 107 71 99 74 67 2.6 3.2 2.3 3.2

82 55 107 67 94 85 69

87 64 107 79 90 106 83 1.7 1.7 1.7

108 68 72 71 99 85 74 2.0 3.4 1.8 2.7

99 61 68 61 86 77 64

87 58 83 94 86 95 82 1.4 1.8 1.7

92 68 72 102 99 85 71 3.5 3.9 2.5 3.4

70 88 72 67 65 51 56

108 76 107 102 86 81 83 1.7 1.8 1.6

99 108 83 102 107 90 80 2.7 2.4 2.0 2.0

59 64 76 58 78 55 66

66 76 107 64 65 71 68 1.6 1.8 1.7

82 72 107 75 52 81 73 2.6 2.3 2.1 2.7

53 72 76 64 61 57 24

70 64 107 67 65 46 71 1.6 1.5 1.6

92 76 107 102 73 74 71 2.9 3.2 2.1 3.8

73 61 57 55 82 60 59

87 68 107 102 94 85 69 1.3 1.9 1.5

87 72 107 102 94 95 59 3.2 2.5 2.2 3.8

63 58 68 71 52 57 71

73 76 107 84 78 106 77 1.8 2.5 1.7

99 108 107 102 61 57 78 2.7 3.2 2.5 4.0

56 64 76 55 65 51 53

82 64 107 67 78 77 71 1.7 1.7 1.5

82 108 93 67 103 77 72 2.6 3.2 2.3 3.2

50 55 61 55 56 56 32

73 76 88 67 86 65 58 1.6 1.8 1.6

78 88 107 102 78 74 67 2.7 2.6 3.0 4.9

66 61 76 61 94 51 24

99 72 76 64 82 62 77 1.9 2.4 1.7

92 108 107 102 111 106 72 3.3 4.3 2.8 4.9

73 64 88 71 65 60 59

78 88 107 102 90 106 72 1.7 2.4 1.3

99 108 107 102 78 71 80 2.7 2.6 2.3 3.8

44 64 42 SO 56 62 51

53 50 76 58 69 81 71 1.3 1.6 1.1

73 72 107 79 90 74 77 1.8 2.1 1.9 2.6

50 58 57 41 48 51 34

59 61 57 43 69 65 63 1.1 1.4 1.5

73 64 107 52 86 81 65 1.7 1.5 2.5 1.0-



Group IX - SCRP plus Two Years PLDK (cont.)

Subjects / Variables

Sex 1 2 3 4 5 6 7 8

17 1 78 65 53 -3.00 49 42 66 38

88 75 68 -3.00 61 46 40 46
100 70 72 -3.00 66 73 66 50

18 1 69 100 69 .27 73 91 80 88

79 106 84 -.36 75 78 62 65

91 102 94 -.81 84 91 87 70
1.9 2 77 96 74 -1.7" 66 51 62 50

85 105 90 .20 86 78 70 60

97 101 100 -.16 91 91 105 65
20 1 72 93 67 -1.38 62 42 70 60

79 93 74 -.79 72 69 75 88

90 133 94 -.65 85 69 87 104

21 2 73 76 57 .10 72 73 57 76

80 97 78 -.73 72 60 66 85

94 103 98 -.22 90 69 105 88

22 1 72 79 58 -3.00 45 27 66 46

80 74 61 -2.04 64 46 62 46

91 75 70 -3.00 65 42 66 42

23 2 68 99 67 -1.21 63 60 75 70

78 108 84 -.67 73 91 75 65

90 94 86 -1.24 79 91 70 60
24 2 74 72 55 -3.00 53 28 62 50

84 75 65 -1.10 72 60 66 55

96 69 69 -2.96 65 28 80 46

25 2 69 84 59 -2.58 54 33 62 38

77 87 68 -1.73 66 51 66 35

83 99 88 -1.83 74 33 80 33

26 1 78 82 65 -2.47 62 46 53 50

87 90 80 -2.85 73 64 80 65

99 93 94 -1.34 78 69 66 55

27 1 67 100 67 .28 69 51 94 50

77 110 84 .58 83 78 75 88

89 107 96 .20 86 69 105 70

28 1 72 99 71 -.02 71 69 62 56

82 97 80 -.65 76 69 94 50

94 89 86 -1.72 75 73 70 50

29 2 71 85 61 -1.33 62 46 57 70

80 89 72 -1.42 68 55 75 50

92 85 80 -2.47 69 46 70 70

30 2 71 89 64 .32 74 78 70 104

80 108 86 -.74 75 51 70 50

92 105 98 .00 93 64 70 95

148.
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9 10 11 12 13 14 15 16 17 18 19

50 58 49 50 31 46 14

66 81 83 50 82 55 58 1.6 1.6 1.6

66 61 83 71 73 55 38 3.9 4.3 3.3 4.0

73 72 49 50 82 106 47

87 68 107 61 82 85 65 1.5 1.6 1.7

78 72 107 61 99 106 75 2.2 3.0 2.0 3.0

59 81 68 75 94 57 54

73 108 107 102 78 71 79 2.0 2.4 1.6

73 88 107 102 94 57 69 3.5 4.3 3.3 4.9

59 68 i2 61 56 62 61

73 68 33 61 56 85 81 1.6 1.3 1.5

87 88 88 84 94 77 79 2.8 3.4 3.1 2.4

63 108 64 75 69 81 56

82 81 107 71 78 60 71 2.1 2.2 1.7

82 88 107 '32 90 90 72 3.0 4.6 3.1 4.2

37 61 46 37 52 40 53

59 72 76 45 69 106 65 1.0 1.0- 1.

66 72 68 61 82 77 73 2.4 3.6 2.4 1.0-

73 50 79 75 52 1.6 59

87 58 79 64 48 106 77 1.8 1.9 1.6

82 68 88 88 86 81 68 2.7 3.9 2.4 4.4

66 52 49 58 61 46 47

55 68 64 102 82 81 64 1.4 1.0 1.5

59 64 107 71 86 57 70 1.0 1.5 1.9 2.4

47 68 34 102 56 42 64

63 72 76 102 65 62 77 1.3 1.8 1.6

78 68 49 102 86 106 74 2.8 3.6 2.5 3.8

70 46 64 75 9G 65 33

78 76 83 102 65 62 52 1.9 2.1 1.3

92 108 88 102 86 62 64 2.9 3.9 2.5 2.6

66 58 107 /5 56 81 67

99 68 107 88 56 62 69 1.8 1.9 1.5

92 61 107 102 107 57 67 3.0 3.9 2.7 3.8

70 58 107 79 82 62 39

78 64 107 102 86 55 55 1.6 1.4 1.5

13 61 16 102 90 81 70 3.1 3.6 2.6 3.4

44 61 93 43 94 65 55

73 76 93 64 73 57 74 1.9 1.9 1.5

73 58 76 64 99 60 76 2.9 3.9 2.6 3.8

70 72 107 47 99 62 50
87 108 107 61 86 65 85 1.4 1.8 1.9

92 108 107 102 90 74 75 2.0 3.0 2.3 2.5
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Subjects / Variables

Sex 1 2 3 4 5 6 7 8

1 2 72 93 .67 -1.21 63 37 70 42

82 81 68 -1.33 69 78 70 65

92 92 86 -2.85 66 35 70 50

2 2 72 79 58 -3.00 48 37 62 35

-2.64 58 42 40 38

92 79 75 -3.00 64 37 70 45

3 1 73 73 55 -3.00 50 42 62 38

81 80 66 -3.00 51 46 40 46

92 83 78 -.3.00 64 42 62 33

4 2 72 80 59 -2.86 52 51 49 42

80 72 60 -2.47 62 51 62 42

90 77 71 -3.00 62 42 80 42

5 1 76 71 56 -2.85 59 37 57 38

85 95 82 -2.14 62 60 87 42

96 77 76 -2.31 70 37 44 38

6 1 71 74 54 -2.41 55 37 49 65

79 75 61 -.42 75 69 75 95

90 81 75 -2.96 65 73 62 42

7 1 68 85 59 -1.52 55 33 62 55

78 93 73 -.67 73 55 105 82

88 84 76 -1.83 74 64 62 60

8 1 73 86 64 -1.33 62 78 62 46

81 92 75 -.43 78 87 87 76

91 95 88 -1.67 75 60 80 60

9 2 69 87 61 -2.75 53 37 36 42

-2.10 64 73 87 65

88 68 62 -3.00 62 46 80 42

10 1 71 89 64 -.64 67 51 75 60

81 93 76 -.92 73 105 80 88

91 97 90 -.43 88 100 105 88

11 2 79 73 60 -1.79 66 33 62 60

88 82 74 -1.56 76 37 57 60

99 78 80 3.00 68 28 75 55

12 2 76 81 63 -1.97 64 46 66 95

85 7. 64 -2.00 63 42 57 55

96 73 72 -3.00 61 37 66 33

13 1 77 93 65 -1.48 67 46 87 65

87 90 80 -.65 85 60 105 104

97 84 84 -1.02 81 69 105 65

14 2 78 82 65 -1.60 67 42 80 42

85 78 68 -.97 72 42 80 46

94 76 74 -1.83 74 55 80 42

15 1 78 103 80 -.34 79 96 105 35

88 83 75 -.59 86 114 105 30

99 86 87 -.27 90 114 105 30

16 2 70 91 64 -2.66 60 64 57 35

77 94 73 .02 78 13 80 42

88 ,36 77 -.65 85 82 70 46



151

9 10 11 12 13 14 15 16 17 18 19

70 68 64 84 40 77 60
78 72 57 75 78 60 69 1.6 1.6 1.5
78 76 88 64 44 65 75 2.1 2.7 2.2 3.2
50 47 38 55 44 53 34
56 88 57 71 86 46 29 1.2 1.0- 1.1

56 76 72 71 94 65 68 2.2 1.4 1.8 1.0-
32 52 53 64 56 51 35

39 55 49 71 65 46 39
70 64 64 94 48 95 55 1.7 2.1 2.0 1.3
34 52 64 75 61 44 60

47 40 43 64 82 106 68 1.3 1.2 1.5
59 61 61 71 86 55 45 1.1 1.3 2.0 1.0
47 61 79 102 44 60 77

56 55 64 88 69 55 42 1.0- 1.3 1.3

73 108 79 102 61 77 69 1.5 1.5 1.8 1.0-

66 47 68 75 40 46 55

78 68 107 67 73 68 30 1.4 1.4 1.5

92 64 68 75 52 60 67 1.2 1.4 1.7 1.0-

63 64 53 52 65 49 24

73 76 53 71 99 65 24 1.7 1.6 1.5

87 72 76 64 86 106 55 2.0 1.8 1.9 1.1

63 68 57 75 44 62 61

78 64 53 75 90 106 64 1.4 1.5 1.5

82 72 79 102 69 74 68 1.4 2.6 2.0 2.1

44 64 61 71 56 51 55

53 64 53 61 73 57 35 1.2 1.2 1.2

59 89 82 71 56 44 69 1.7 1.5 1.7 1.0

70 61 68 61 90 68 63

73 68 68 67 78 55 67 1.7 1.9 1.6

99 68 107 64 82 74 2.3 2.6 3.0 2.1

56 58 68 94 65 106 32

70 76 93 102 99 7' 60 1.1 1.4 1.6

78 68 88 75 86 62 1.5 1.8 1.8 1.4

59 61 61 79 78 53 39

66 72 49 102 73 57

66 64 61 102 52 57 62 1.7 1.9 1.6 1.9

63 64 49 61 78 106 58

78 61 76 79 94 106 68 1.5 1.2 1.3

78 88 72 84 86 106 70 1.8 1.8 2.0 1.1

70 58 88 75 73 71 70

73 68 79 84 94 85 66

82 72 107 94 78 53 15 1.6 1.8 1.6

78 94 64 75 94 90 38 2.5 3.2 2.0 4.0

82 108 79 94 82 81 36 1.9 2.4 1.8

108 94 42 102 111 95 40 2.7 2.9 2.5 2.1

47 72 64 64 61 71 33

70 101 72 102 82 95 68 1.9 2.0 2.0

92 108 68 102 94 106 2.9 3.2 2.7 2.3
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Subjects / Variables

Sex 1 2 3 4 5 6 7 8

17 1 77 90 70 -2.04 64 60 66 42

84 88 75 -.88 73 ?3 80 60

95 92 89 -.91 82 100 87 60

18 2 74 90 67 -1.23 69 69 70 50

83 79 67 -.16 81 78 105 55

94 76 74 -3.00 71 82 75 50

19 2 77 84 66 -3.00 54 60 49 33

84 76 66 -1.06 72 73 94 46

95 80 78 -1.34 78 69 70 60

20 2 71 83 60 -1.10 64 64 66 55

81 78 65 -1.69 66 73 87 50

89 90 82 -1.61 79 100 80 60

21 1 68 77 54 -2.63 54 46 53 55

77 78 62 -3.00 56 28 57 42

88 81 73 -3.00 63 51 57 60

22 2 78 83 66 -1.79 66 60 66 70

88 82 74 -2.47 69 73 53 65

99 80 82 -i.45 77 87 62 70

23 1 72 99 71 -.13 70 73 87 70

81 96 78 .34 86 91 105 65

93 115 108 -.75 84 87 105 88

24 2 70 94 66 -1.72 60 37 66 70

79 91 73 -.85 72 51 94 95

90 99 90 1.18 80 82 75 88

25 1 82 84 70 -1.55 67 46 80 82

89 95 86 .58 83 55 94 95

100 98 100 -1.17 88 60 87 104

26 2 81 104 84 -1.19 70 78 66 46

88 92 82 -1.88 73 87 75 46

99 91 92 -1.23 88 87 56 55

27 2 71 93 60 -2.07 57 46 60 42

80 94 76 -2.66 60 55 57 42

91 88 82 -2.20 71 64 70 50

28 2 74 79 60 -1.72 60 60 53 50

82 94 78 -1.42 68 60 66 70

94 92 88 -.91 82 87 62 46

29 2 73 105 76 -.47 68 69 80 70

80 105 84 -.43 78 78 57 70

92 105 98 -.65 85 82 66 82

30 1 74 99 73 -1.78 59 37 62 55

80 86 70 -1.91 64 33 105 42

92 89 94 -1.51 77 69 94 65

31 2 72 94 68 -.79 72 /3 57 76

82 110 90 -.11 82 73 87 65

93 115 108 -.38 88 100 81 76

32 2 68 87 60 -.54 63 42 49 70

90 87 80 -1.13 80 69 62 70
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9 10 11 12 13 14 15 16 17 18 19

63 81 61 52 65 85 42

78 88 107 55 73 74 67 1.8 1.5 1.7

92 88 88 67 99 71 67 2.4 2.5 2.7 2.1
73 101 72 75 52 58 13

78 64 76 102 99 71 67 1.5 1.7 1.8

78 68 68 102 69 60 63 2.7 3.4 2.2 4.7
50 64 42 64 56 55 35

73 76 68 102 69 55 54 1.5 2.5 1.8
82 76 83 79 86 106 65 2.2 3.2 2.3 2.7
59 108 64 55 69 53 28

82 81 67 67 44 50 38 1.7 2.4 1.7

78 94 68 88 94 65 87 2.7 3.2 3.0 3.4
47 61 49 64 69 40 64

50 81 46 71 56 57 63 1.3 1.4 1.6

56 76 68 75 73 53 64 1.7 1.9 2.0 2.1

63 50 64 102 48 68 38

78 64 83 88 65 57 58 1.6 1.4 1.5

87 61 72 102 78 65 56 1.7 1.7 1.9 2.6

66 88 64 58 65 77 34

78 108 49 80 107 106 54 1.8 1.9 2.0

82 81 61 102 94 77 2.7 2.8 4.2 1.9

29 58 64 64 48 77 81

66 58 57 94 69 85 75 1.8 1.8 1.7

78 58 107 102 61 65 69 2.8 2.7 2.8 2.3

73 68 53 75 52 77 39

87 81 68 75 103 106 57 1.6 1.6 1.5

108 81 93 79 111 81 59 1.7 2.1 2.2 1.9

70 68 93 102 61 57 56

99 .68 72 102 65 65 60 1.9 2.2 2.0

87 81 76 102 90 106 57 2.7 1.2 3.3 3.2

63 55 57 61 65 53 31

63 68 57 67 69 53 64 1.6 1.5 1.7

75 68 88 94 86 55 75 2.2 2.4 2.3 2.2

56 64 79 55 65 53 60

78 68 57 64 90 68 86 1.6 1.9 1.9

99 72 93 75 103 106 91 2.4 3.2 2.6 3.2

72 68 88 45 65 62 67

87 64 107 67 82 90 70 1.9 2.3 2.0

87 68 107 J1 107 90 73 2.9 2.7 3.3 3.8

70 50 68 71 44 65 40

82 58 61 67 73 65 54 1.3 1.3 1.7

78 68 72 94 73 85 61 1.9 1.7 2.0 1.3

70 88 49 102 73 60 62

82 72 61 102 86 90 64

82 108 72 102 99 57 71 3.5 4.6 4.0 4.9+

63 52 107 75 61 57 86

73 68 107 102 73 106 69 1.8 2.3 1.9 1.0-



Subjects / Variables
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Sex 1 2 3 4 5 6 7 8

33 2 73 80 60 -2.04 64 46 105 55

82 99 82

94 83 80 -2.53 68 64 94 65

34 1 68 82 57 -2.78 46 28 36 46

77 77 61 -3.00 53 28 44 42

88 73 66 -1.82 65 51 87 60

35 1 76 75 59 -2.16 63 42 57 50

83 85 72 -1.01 72 55 62 82

94 72 70 -1.56 76 60 75 SO

36 1 68 100 68 -.64 62 33 75 60

77 104 80 .45 82 51 105 88

88 123 108 .65 103 91 105 104

37 1 76 75 59 -3.00 55 42 70 70

83 7? 66 -1.01 72 51 66 82

94 87 84 -1.61 76 51 62 60

38 2 69 86 60 -1.95 58 55 87 50

78 90 83 -1.54 67 60 75 46

89 93 84 -1.94 73 64 94 42

39 2 74 84 63 -.76 66 60 87 46

81 89 73 -1.06 72 78 53 50

92 85 80 -.43 88 91 87 55

40 2 69 69 50 -2.46 55 60 36 50

78 79 63 -3.00 55 69 57 50

89 73 67 -2.63 67 55 70 50

41 2 71 99 70 .1.27 63 37 70 60

80 100 80 -.38 79 82 53 104

91 102 94 -1.29 79 78 80 60

42 1 76 85 66 -2.22 63 46 105 50

86 87 76 -.20 81 69 87 65

97 89 88 -1.29 79 82 80 60

43 1 71 78 57 -2.58 54 28 57 42

78 83 68 -2.00 63 55 70 55

93 79 76 -2.37 69 60 87 55

44 1 77 86 67 -1.79 66 55 75 95

86 77 68 -1.06 72 69 87 76

97 84 84 -.27 91 96 87 70

45 2 73 94 69 -2.72 60 33 80 50

82 86 72 -1.46 68 46 53 38

93 77 74 -.48 87 64 66 55

46 2 72 88 64 -1.61 60 28 49 46

79 90 72 -1.66 66 51 94 46

90 92 84 -1.77 74 60 62 42

47 1 77 64 52 -3.00 52 37 57 SO

86 66 59 -2.14 62 51 87 46

97 67 67 -2.90 66 51 66 46

48 2 80 60 51 -3.00 52 28 66 35

87 67 61 -3.00 62 37 66 42

98 66 67 -1.51 67 60 57 55
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9 10 11 12 13 14 15 16 17 18 19

63 58 68 71 65 60 32

51

78 81 49 67 78 57 81 2.2 2.2 1.9 2.6

39 64 46 39 52 53 31

47 68 46 55 90 51 50 1.2 1.5 1.6

44 76 46 52 82 106 58 1.9 1.6 1.9 2.0

63 88 68 64 73 62 64

73 76 88 71 99 57 65

78 88 107 88 73 77 74 1.9 1.8 1.7 1.8

59 52 83 61 78 60 '.3

87 68 88 102 86 85 75 2.0 2.3 1.9

R7 108 107 102 99 77 75 3.0 3.6 3.7 3.4

44 55 42 55 82 49 66

70 72 107 67 90 53 60 1.4 1.3 1.2

70 88 107 102 90 68 64 1.8 1.6 1.7 1.0-

59 52 45 55 65 51 63

70 76 93 61 69 60 64 1.6 1.7 1.3

73 101 93 64 86 67 73 2.3 2.3 2.2 1.6

73 55 57 67 78 74 66

78 64 107 71 69 81 65 1.9 2.4 1.8

78 68 107 102 94 81 2.Q 2.9 3.1 2.7

37 50 88 50 73 55 73

39 61 49 61 52 55 64 1.5 1.4 1.5

78 64 83 61 78 68 2.2 2.8 2.2 2.1

59 58 79 71 69 57 60

82 81 83 102 86 57 65 1.6 1.6 1.7

78 101 107 94 69 55 67 2.2 3.0 2.4 2.3

44 64 57 59 90 65 26

78 68 107 71 82 106 69 1.3 1.4 1.5

87 76 79 103 99 74 63 2.0 2.0 2.1 2.2

37 52 53 67 82 60 53

56 12 49 71 52 81 52 1.2 1.2 1.7

70 81 72 84 90 55 69 1.8 1.9 2.0 1.8

63 61 76 61 69 55 58

66 64 53 71 99 76 85 1.5 1.2 1.0

78 72 107 102 78 106 66 1.7 1.7 1.9 1.0-

63 76 49 61 56 65 56

73 88 61 102 78 71 70 1.9 1.9 1.5

78 101 107 102 86 106 2.6 2.7 2.8 3.4

53 61 88 64 90 57 37

87 68 68 71 69 55 65 1.7 1.6 1.6

78 64 93 94 82 106 63 2.2 2.0 2.2 2.0

47 52 38 58 61 60 43

63 64 68 71 56 55 50 1.3 1.4 1.3

73 68 72 94 69 55 58 1.8 1.6 2.0 1.0

50 55 46 61 56 55 34

59 28 64 64 73 60 61 1.2 1.2 1.0

70 72 107 67 78 57 83 1.8 1.6 2.0 1.0-
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Subjects / Variables
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Sex 1 2 3 4 5 6 7 8

49 1 81 80 66 -2.41 60 42 87 70

88 80 72 -3.00 60 46 94 46

100 82 84 -2.85 73 78 80 55

50 1 67 92 62 -.40 64 48 66 76

77 91 71 -.11 77 42 94 70

89 98 88 .00 93 64 94 82

51 1 68 85 59 -1.84 59 60 75 55

78 77 62 -2.10 64 33 82 46

90 81 75 -1.26 70 60 87 55

52 1 73 79 59 -2.40 55 33 53 60

83 77 66 -2.09 63 33 75 55

95 70 69 -2.53 68 37 94 70

53 1 71 102 72 -.76 66 64 80 55

79 91 73 -.11 77 78 70 76

90 110 100 .11 95 91 94 70

54 2 69 107 13 . .93 65 42 49 55

78 82 65 -2.97 69 60 57 60

90 92 84 -1.02 81 7b 70 55

55 1 78 72 S8 -2.97 58 60 70 38

88 80 72 -3.00 63 64 62 70

99 72 74 -2.91 73 69 80 65

56 1 67 70 49 -1.90 58 33 94 60

77 78 62 -2.41 62 37 87 60

88 71 65 -3.00 64 37 87 50

57 1 78 84 67 -1.85 o5 60 87 76

85 98 84 -.83 74 73 57 88

96 104 102 -.65 85 73 80 55

58 1 78 87 69 -1.66 66 55 75 60

88 87 78 -1.94 73 51 94 60

99 85 86 -1.72 75 51 80 60

59 2 70 81 58 -2.29 56 42 62 65

78 82 64 -.72 72 82 80 60

88 82 74 -1.56 76 91 94 88

60 2 68 90 62 -2.60 61 42 53 46

78 93 73 -.04 78 60 57 60

89 90 82 -1.13 80 64 70 42
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9 10 11 12 13 14 15 16 17 18 19

47 76 57 61 61 51 64

56 61 72 64 48 53 52 1.2 1.3 1.2

70 72 107 88 69 57 40 1.4 2.2 2.7 2.3

47 76 76 88 40 65 53

63 81 107 102 69 62 69

70 81 107 102 78 106 75 1.8 1.7 1.9 1.0-

47 55 72 55 61 55 25

56 81 93 61 78 62 63 1.5 1.5 1.3

66 72 107 61 78 65 70 1.9 2.4 2.1 2.0
53 55 57 61 69 49 44
59 68 61 64 69 71 59

70 68 83 67 82 60 57 1.9 1.9 1.9 1.0-

70 55 88 71 61 57 57

87 76 107 67 78 74 69

73 72 107 102 103 90 76 3.9 4.3 3.8 4.0

73 68 57 102 61 60 70

78 81 76 79 69 68 58 1.7 1.6 1.8

78 108 72 102 99 74 62 2.0 2.4 3.1 2.1

50 47 57 67 69 65 49

59 55 76 58 78 53 79 Inc. Inc. Inc.

66 68 107 75 78 65 71 1.8 1.7 2.0 1.0-

39 58 42 50 65 95 38

47 64 46 67 73 74 54 1.6 Inc. Inc.

53 81 79 67 78 53 65 1.7 1.7 1.9 1.0-

73 61 57 71 64 51 61

78 64 88 75 86 68 64 1.5 1.5 1.9

78 88 107 75 94 90 69 1.9 2.0 2.1 1.6

66 52 72 58 78 85 53

73 72 107 64 78 71 63 1.3 1.4 1.2

82 61 107 67 78 77 72 1.9 2.0 2.1 1.3

47 58 L3 58 48 62 63

66 61 107 71 94 57 75

73 61 107 71 86 55 68 2.0 1..7 1.8 1.6

66 72 49 79 82 53 84

78 88 107 102 86 62 92 Inc. Inc. 1.7

78 72 107 102 86 62 93 2.3 2.4 2.6 2.3


